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The Gold Isis Medal, and Twenty Guineas, 
were this Session wted to iTfr. William Wynn, 
qf Farnham, for a Time-keeper and Compensa- 
ti7ig Pendulum, The following Communications 
were received from him on the subject, and 
Models of the Inventions are preserved in the 
Society's Repository. 

SIR, 

1 BEG leave to lay before the Society for the Encourage- 
ment of Arts, Manufactures, and Commerce, a time-keeper, 
and a compensating pendulum, on a new construction. 
They are of my invention. I also forward the description. 

I am. Sir, 
Your most obedient Servant, 

WILLIAM WYNN. 

Taniham, May 5, 1817. 

To A. Atktn^ Esq. Ser. 

Dcscrijpiion 
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Description of mid Observations on the Tiine-Jceepcr. 

It has ever been my opinion, from the experience I 
have had, that friction is one of the greatest enemies that 
clock-makers have to contend with in the construction of a 
perfect time-keeper ; because it is a resistance which conti* 
nually increases as the movement becomes foul, and varies 
as the oil is more or less liquid by the change of tempera- 
ture of the atmosphere, I have, therefore^ for some years, 
been endeavouring to form a plan to reduce it, and 
I flatter myself I can demonstrate by the one I have the 
honour to exhibit a very material diminution of friction in 
every part where it is to be met with in time-keepers of 
a common construction, and in some of the parts have en- 
tirely done away with it. 

I have made the pinions to consist of cylinders which run 
freely round on small pivots, of one-fifth of their diameters, 
between two brass collets. When the tooth of the wheel 
comes in contact with each of those cylinders, it will run 
round on its pivot instead of suffering the tooth of the 
wheel to rub round a part of its circumference, or, as in 
cdmmon pinions, round the pinion-leaf. This will cause a 
diminution of friction in proportion as the diameter of the 
cylinder is to its pivot, and four-fifths of the friction will 
be lost. 

I have placed friction-wheels in contact with all the pivotS: 
in the frame, which will reduce the rubbing friction of them 
as the diameters of the rollers to the diameters of their pivots, 
which cannot be less than twenty-five or thirty to one. The 
application of friction-wheels to pivots in many machines is 
by no means new ; but I think it is new as applied to 
clock-movements. 

The 
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^he pallets are constructed of two segments 6f cylinders, 
which come in contact mth the teeth of the swing-wheel, 
and go round on very small pivots immediately as the teeth 
strike each of them ; and therefore they suffer the pen- 
dulum to vibrate after it has received its impulse with the 
smallest possible and most equal resistance ; as the propor- 
tion of friction with these pallets, compared with the com- 
mon dead scapement, is as the diameters of the cylinders, 
provided they were whole, to the diameters of their pivots, 
which is not less than twenty to one. When the pallet 
returns to give the impulse for the next oscillation, it still 
acts upon the rolling cylinder, slides along the curved in- 
clined plane, and causes an equality of impulse, which 
must contribute to preserve a more equal arc of vibration 
than any time-keeper I have seen or heard described. 

Besides the advantages gained by these diminutions of 
friction, I shall be able to make the movement go without 
oiling any of those parts which are usually oiled ; as it will be 
necessary to oil only the pivots of the friction-wheels and 
cylinders, and not any of those parts in contact which are 
usually oiled ; for as all the parts in contact will have a 
rolling and not a rubbing friction, (I know no better way to 
express the difference), there will be no necessity to oil 
them. 

The parts which will require oil will be so very remote, in 
point of influence, that its maintaining power, and the re- 
mstance of the friction of the scapement, will be always equal 
in all variations of temperature and foulness. The pendu- 
lum must therefore dscillate at all times in an equal arc of 
vibration, which will prevent the necessity of using any 
artificial means to preserve the isochronism of unequal 
arcs. 

L I intend 
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1 intend entirely to dispense with the wheels called 
motion wheels^ which give motion to the hands. As three 
of the wheels of the movement revolve in the times which 
are necessary to give motion to the liour, minute, and 
seconds hands, they may as well be fixed to their several 
axes, as to be under the necessity of loadhig the movement 
with three extra wheels and a pinion for that purpose. The 
wheels which are destined to carry the minute and seconds* 
hands, will natui*ally have their motion in a forward direc- 
tion, as there is a wheel in the movement between the two; 
but the wheel for the hour hand, viz. the great wheel, has a 
retrograde motion, which difficulty is obviated by having the 
hour figures engraved on a small circular plate instead of the 
dial, and fixing this plate on the axis of the great wheel instead 
of a hand. A hole is cut through the dial plate to let the hour 
figures appear through, and an index fixed to the dial to 
point to the figures. By adopting this plan the hour figures 
will not be retrograde,and consequently there will be no dif- 
ficulty for the most ignorant to understand the hour the 
Same as on a common clock. The only objection which can 
be made to leaving out the motion wheels is, that when the 
piece is to be set, each of the three hands must be set to the 
hour, minute and second of time; but that is a trifling objec- 
tion compared to the advantage gained by the annihilation 
of friction and resistance which will be found in dispensing 
with them. 

As the hour circle is fixed to the axis of the great wheel, 
the weii>lu cannot be wound in the usual way through the 
dial plate. I have therefore cut the barrel-cap as a wheel 
of the bevel gear, and placed another wheel of the same 
sort with its axis at right angles to the axis of the barrel, 
with its teeth to run in the barrel wheel ; and by having its 

axis 
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axis extended to tlie side of the case, wind it up on tlie right 
hand side of it. The wheel on whicli the winder will go on 
IS run in a sort of frame, with a considerable end -shake, ancl 
a poised lever acts against tlie inner pivot to drive the teeth 
of the handle wheel from being in contact Avith the barrel 
cap wheel, and prevent it from loading the movement as it 
goes. When the person winds up the piece, he must force 
the handle wheel inwards, so as to take hold of the barrel 
cap wheel, and wind it up ; and, as soon as he takes off the 
handle, the wheel will fall back out of the way, and w ill be 
unconnected with the movement. 

As I consider the pulley to be the worst mechanical power 
\vhich is applied to clock work, I have done without it en- 
tirely, and suspend the weight with a single cord. I have 
hiade the barrel of half the usual diameter, which gives the 
movement the same time to go without winding, as the usual 
size with a pulley. The barrel, consequently, is not above 
one-fourth or one-sixth the weight of common sized ones, 
which will be again an advantage in the construction of the 
ipiece ; as I consider that all the parts which are in motion 
ought to be made as light as possible, so as to have sufficient 
Strength for their purpose^ And, as all those are required 
to be light, so the frame and all stationary parts are required 
to be very strong and firm, to prevent the weight and pen- 
dulum from making it bend or sink out of the perpendicular, 
as it is obvious that no movement can keep regular time if it 
is not very substantial. 

Having projected the movement, I began to consider 
what sort of pendulum to make use of I had objections to 
the gridiron onci, because the compensating bars are such a 
load to the pendulum, and raise the centre of oscillation above 
the point which ought to be the true one, because they suf« 
fer so much resistance in passing through the air ; which re^ 

L U si stance 
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sistance is continually subject to change, from the alterations 
of the density of the atmosphere, particularly in our climate, 
and because of the very great difficulty, if not impossibility, 
of adjusting the length of the compensating rods in propor- 
tion to the expansion of the metals made use of. I have been 
able to obviate all these difficulties, as I have contrived one 
which has nothing whatever in motion but the ball and one 
rod, and affords the means of altering the proportionate 
lengths of the compensating rods with the greatest minute- 
ness at any time, without altering in the least the length of 
tiie centre of oscillation ; and, with requisite attention, it can 
be adjusted with the greatest accuracy. The construction 
of it is as follows : — 

A, plate 9^ fig. 3, is a horizontal bar of brass, which i$ 
suspended on the movement : v Vy are two steel rods, which 
aire suspended on each end of A. B, is a horizontal bar of 
brass, with a square hole on the centre, sufficiently large to 
suffer the moveable rod, C, to swing freely between. On 
each side of the large square hole there is one smaller square 
one to fit one of the steel bars, v v^ together with a zinc one, 
w :Wi of the same size, and a small piece of loose brass to keep 
tlje ateel and zinc bars apart. On each side of the horizontal 
bar,;B5 is a screw, /r, which screws against the side of the 
steel b^r t;, and fixes both the steel and zinc rods tightly in 
tli^ir. holes. D, is another horizontal bar, which has also a 
square hole for the pendulum rod to swing in, and two holes 
oa each side, which the two pairs of steel and zinc rods fit 
and pass freely through : z z^ are two screws, whicli screw 
against the pair of steel rods to keep the bar, D, in its place,; 
and also to keep both the pairs of rods always parallel. Iiv 
the horizontal bar, A, is a square hole, at each end of which 
the p^ir of zinc rods pass freely tlirough, and at about j^n 

inch 
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hich above the bar, A, is anotlier horizontal bar, E/m wiiidi 
are firmly rivetted both ends of the zinc bars. In the centre 
of the bar, E, is a hole, through which passes a piece of steel 
which is square at the bottom, and has a screw about half* 
an inch long cut in the top, on which goes a nut to support 
the moveable rod, C. The pendulum spring, F, is rivetted 
into the square part at the bottom of the steel piece already 
mentioned. In the centre of the bar. A, is a sHt to suffer 
the pendulum spring, F, to pass freely through ; at a small 
distance below the bar A, (about the length the pendulum 
spring is usually made,) the steel moveable rod, C, is to be 
rivetted to the spring, and the ball of lead G is suspended 
by its centre at the bottom of the rod C. 

The compensating principle of this pendulum is the same 
as the gridiron one, with the advantage of having nothing 
but the centre rod C and ball G in motion, and it acts 
thus : Supposing the expansion of zinc to steel to be in 
whole numbers, as five to two ; if a change of temperature 
should occur, which would increase the length, 26 inches, 
of the steel rods v v two parts, the moveable rod C of 39 
inches would be increased three parts, making an incj*ease 
downwards of five parts. Then the same variation of tem- 
perature, in consequence of the above proportionate expan- 
sion of zinc and steel, would increase the length of the zinc 
rods of ^6 inches in an upward direction five parts, 
and draw the pendulum spring F through the slit in thlL* 
bar A, and shorten the centre of motion of the moveable rod, 
just in the same proportion as the steel rods w and the 
moveal >le rod C were increased in length, and thus preserve 
the length of the centre of oscillation. 

As the experiment to ascertain the expansion of metals is 
so delicate, it is very difficult to find the true proportionate 

L 3 leRgth^ 
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lengths of the greater and less expanding rods, which are 
applied so as to preserve the length of the pendulum from 
change ; and if the proper proportion is not found before the 
pendulum is made, it must be difficult and sometimes impos- 
sible to alter them. I have completely obviated this diffi-. 
culty, and have the means of altering the proportion of the 
rods V V and w w in as minute or as great a degree as I 
please. 

As I have before described, the z-inc rods will always pass 
freely through the horizontal bar D, but if for instance I 
find by an increase of temperature that the pendulum should 
become shorter, or that the piece should gain, I shall then 
know that I have too great length of the upper expanding 
rod, namely zinc. I have therefore put two screws, which 
I shall screw in against the zinc rods, and as the two scre^NS 
z z are always kept tight, the pendulum will then be held 
together l)y the centre bar D, and by that means the length 
of the rod C' will be preserved. I shall then slacken the 
two screws x oo^ and raise the horizontal bar B upwards as 
much as I judge proper, tighten the screws :^;^, and slacken 
again the two that press against the zinc rods. When 
that is done, the proportionate length of the zinc is short- 
ened, and consequently the upper expansion will not be so 
great. 

To regulate the time-keeper, I alter the length of the 
moveable rod C by the nut which goes on the screw ?/, by 
which means I can at all times regulate it without stopping 
the pendulum, which is no small convenience ; for, if you are 
under the necessity of stopping it, it is some time before it 
attains exactly the same arc of vibration as it naturally has, 
and consequently a trifling variation must take place in its 
rate before it docs attain that. 

I have 
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I have placed a small loose plug for eacli of the ends of 
die screws to come in contact with, in order to prevent them 
from bruising the rods. 

Another advantage which attends the pendulum descri])cd, . 
is, that all tlie rods and bars may be made of as strong a sub- 
stance as the workman pleases, as he need not be fearfid of 
loading the pendulum in consequence of the compensating- 
rods being at rest. 

The workman is not prevented by this contrivance from 
making the peildulum spring pass between cycloidal cheeks, 
as they may be applied^ if he think proper, to the horizontal 
bar, A. 

I have made the model and drawing of the pendulum 
which accompanies this on a scale of three inches to the foot, 
and have adopted the combination of steel and zinc; bat a 
pendulum may be formed of any combination of metals 
wliich may J^e preferred. 

I hope the improvements I have made in the useful 
piece of mechanism which I have now the honour to lay before 
theSociety for the Encouragement of Arts, may be found wor^ 
thy their notice, and that I have given such a desciiption of it 
as to convey a just idea of its principles: Should it meet 
with their approbation, I will niake such a model of it as 
sliall exhibit all its principles, If any further description 
shall be necessary, I shall be happy to give it either person^ 
ally or by Avriting or drawing, in the best manner I aj4 
i^Rpable of. 
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Refhrence to the Engraving qf Mr. W, Wy^iK's Ttmcm 
Keeper^ and Compensation Pendtdum. 

Plate 8, fig. 1, a side elevation, the plates and friction- 
wheel frames being in section to show the pivots, which lie 
on friction rollers ; the pivots are double, the larger one going 
through the same plate without touching it, and the smallest 
resting on the friction wheels: screws, aaaaaa^ in tlie 
plates meet the pivot ends, and prevent their shoulders from 
touching the friction wheels or the frame plates, the shoulders 
are about ^^^ of an inch from the wheels : the friction wheel 
frames, bb^hb^bb^ bb^bh^bb^bh^ are moveable on their 
centres opposite the pivots, by which they may be adjusted 
to receive the pivots on the side of friction. 

cc c^ Lantern pinions, the cylinders of which turn on 
small pivots ; one of these pinions and a cylinder detached 
is shown full size at c^ fig. 1, on plate 9, 

dcy The pallet-frames; the pallets are segments of cyUn- 
ders, shown full size in figs. S, 3, 4, and 5. 

fy and gy \ small weight h hangs to the pallet g to 
keep it up in the bes position to receive the teeth of the 
swing wheel ; a pin at ^, stops the pallet from vibrating at 
the instant that the weight h falls. 

Figs. 6 and 7, show the wheel escaping the pallet ^ and 
acting on the pallet, g. 

Figs. 8 and 9, shew the escape from the pallet, g^ and the 
action on the pallet, f, 

h and /, fig. 1, Two bevel wheels to wind up the clock : 
m m the hour circle on the great whe^l axis ; n the hole in 
the dial to show the hours ; a o the dial-plate, p the minute- 
hand, ^ the seconds hand; the friction wheels of the thirtl 

wheel 
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wheel are left out to prevent confusion ; r a screw to fix 
the crutch on the axis when the pendulum is adjusted. 

Plate 9, fig. % the clock-plates, with the calipering of the 
train, showing the position of the friction-wheels in their 
frames bb; Jcl the bevel wind-up wheels ; s a weight, 
which by the arm t disengages the teeth of the wheel I from 
the wheel k after it is wound up, its arbor sliding in the pi- 
vot holes ; the dotted line represents the cock which supports 
the front pivot. 

Fig. 3, a compensation pendulum frame, by which the 
compensation and adjustment is at top detached entirely 
from the pendulum ; vv^vv two steel rods suspended at 
top \ ww^ wwy two rods of zinc, or of any metal that will 
expand more than twice as much as steel; if the metal expand 
less than twice, the rods must be so much longer than the 
pendulum ; that is, the pendulum rod and rod v v together 
must be as much longer than the metal w w vl^ its expansion 
is greater than steel ; x x two screws in a moveable frame 
to fasten the steel and zinc rods together at any place the 
compensation meiy require ; lowering this frame increases^ 
and raising it decreases the compensating power; the rod* 
being fastened together at bottom, whenever the steel ex- 
pands, the surplus expansion of the metal w w must be up- 
wards, and that elevates the screw 7/ (to which the pendulum 
hapgs) as much above the point of oscillation as the pendu- 
lum rod has lengthened, by which the ball is always kept at 
the same distance below the point of oscillation. 

The nut on the screw ij serves for regulating the clock : 
a piece of brass on the square bottom of the screw, with two 
steady pins, hold the screw from turning with the nut : ^ f^ 
four screws in another frame ; they are to give steadiness to 

tlic 
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the rcxls by holding them together, but not tight ejipugh ta 
prevent their sliding by expansion, 

Figs« 4iaa'i,5j show tlie plates separately ; the figure of the 
bit of br^s "vvhich divides, each pair in the bottoni plate ish 
shown detached. 

Th^ figures of the clock arc half the real size, but figs, 
2, 3, 4, and 5, plate 1> and;fig. 1, platCr 2, are foil size. 

El^t^ 10, shews the escapement (fig., 9, ph 8) ofthefulj 
size. 

2%e Silver Isis Medal «/i^/ Twenty Guineas; 
were this Session voted to ^Ir^ J, Peiok, of Ness- 
fields near Skipton, for the Striking part of m 
Clock, Thi^ folloxicing Commu7iications were re^ 
ceivedfrom him, and a Model of the Ijivention is 
preserved in the Society's Jfl-epository^ 

DEAR SIR, 

1 HAVE once more taken the liberty to send you a new Ma^r 
cliine, or the striking and repeating part of an eight-day 
clock, of my invention and workmanship, which I had near-? 
ly finished two years ago. You will much pblige me by lay- 
ing it b(&fore the Society for the Encouragement of Arts, &:c, 
the first opportunity. 

This invention strikes thp hours, and repeats them with 
only one wheel without fly, or pinion, rack, or step-wheel. 

In repeating it has the advantage of not letting the spring 
or weight go down in any degree,' but is just the same as if 
it had not repeated at all, which has, never been done before 
that I know of in any clock which strikes every hour as 
the time passes. 

The 
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The centre of gravity of the two vibrating brass weights 
IS below the centre of motion, otherwise it woijld not vibrate 
and keep time to unlock the detent that the hammer may 
strike the bell at proper intervals, 

This horizontal vibrating motion, is a substitute for a train 
of wheels and pinions, the superiority of which may be known 
by asking this question : Whether will a train of wheels and 
pinions, or the striking part of a clock, take more power to 
turn the fly with the same velocity as when striking, having 
nothing to do with the hammers in either case. 

The Committee will find this machine to stop when wound 
up by a method entirely new (at least it is so to me). I 
think it the best stop yet made for any machine which re-? 
quires more than one turn. 

When this has been examined as a striking part, please 
to take off the bell, and consider it as having no hammer or 
vibrating balls, or weights, &c. then it will be found to do for 
an Escapement for a Pendulum, which will give it one im- 
pulse every vibration. 

I have the honour to be, Sir, 

Your most obliged humble Servant^ 
JOHN PRIOR. 

Nessfleld, near Skipton in Craven, Yorkshire. 

To C. Taylor, M. D. Sec. 



Reference to the Engraving of Mr. John Prio7'''s striking 
and repeating part of an eight-day Clock. Plate 11. 

Fig. l.The clock with a corner of the plate taken away to show 
the escapement ; when striking the regular hours, the detent 
a is unlocked by the pin h being raised, the tooth then falls 

on 



140 MECHANICS. 

on the pallet c^ which puts the vibrating balls dd^ (see fig. JJ) 
in motion, and they in returning, unlock the detent a, by 
means f he pin e which raises the detent pin /'; and every 
tooth hi pas-e^ strike" one by lifting the hamnier pallet 
g\ the pii g that turns the count- wheel is in the box K 

Fig. 2. The other side of the clock, with the count-wheel 
stopt after striking four ; to repeat the hour, the arm i is 
brought down, which raises the arm k carrying a click hj 
(seen best in figs. 1, 3 and 4.) at the back of this click is a 
bevel stud w, figs. 3 and 4, which in passing and re-passing 
depresses the pin n of the long stud-click o, this by its other 
cndp raises the click q^ (fig. 5.) and enables the fourth pin of 
the count-wheel to pass ; the click I then brings back the 
count- 'vvheel, till the third pin stops against the click g; the 
arm i is then brought up, which makes the click I repass the 
pin n and thus unlocks the detent a, and the hours are repea- 
ted, and thus as much of the spring is wound up as is required 
to repeat the hour ; the detent a rises or falls without the 
click q ; but the click q cannot rise without lifting the detent, 
by which the stud click o answers the double purpose, first, 
of liberating the count-wheel to go back one hour, and then 
of unlocking the detent to strike that hour : the click q^ 
is only a repeating stop. R is a guard-hook to secure the 
detent down, while the tooth escapes the pallet Cj the pallets 
c and g are moveable to let the count-wheel go back, and 
arc kept in a right position by springs. 

S, fig. 3, is a pin to keep the click I out of the teeth ; tho 
pin /, fig. 5, belongs to the detent a^ and w is a count-pin. 

Fig. 6, a bird's-eye view of the movement : w the nut for 
winding up the spring, h the spring box, x a stop, 7/ the move- 
able stop, which allows the spring to make one turn and 
three quarters between the stop x and tlie pin r. 

Fig. T, the spring box and stop. Fig. 8, 
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Pig. 8, shows full size the moveable pallet g, which stops 
the vibrating balls against the count-pin, the tail 11 acting 
against the wire of one of the balls ; 10, a spiral spring to keep 
it right 

The figures, 3, 4, 5 and 8, are fuU size, 6 and 7, half size. 



The Gold Isrs Medal was this Session voted to 
Mr. James Jones, of Holhorn, for a self-adjust- 
ing Crane. The following Communications xvere 
received from him, and a Model of the Crane is 
preserved in the Society's Repository. 

SIR, 

X BEG, leave, through you, to present to the Society for the 
Encouragement of Ajrts, Manufactures and Commerce, the 
accompanying model and description of a crane, on a new 
principle, for their inspection. 

I remain, Sir, 
Your obedient humble Servant, 
JAMES JONES. 

150, High Holborn, May, 1817. 

To A. AiKiN,. Esq. Sec. 



!>' a country so entirely dependant on its commerce aj? 
Great Britain, eVery means of facilitating its operations be- 
comes of the highest importance, and every improvement, 
liowcver small, that can be effected in the agents necessarily 
em})loyed, mu$t, I think, merit the attention of those. who are 
most matmally interested in itS prosperity. Impressed with 
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this belief, and earnestly desirous of contributing my mite to 
the general stock of knowledge, I have lately directed my 
attention to a subject of some importance in the removal of 
goods, namely. Crane -toorlc ; and the result of my consi- 
deration I now respectfully submit to the Society for the 
Encouragement of Arts, Manufactures and Commerce, for 
their inspection^ 

The defect usually attributable to cranes Is, that it is 
necessary to pass through as much space to raise a light 
load as a heavy one, unless an alteration be made in the 
i*olative Velocities of the powei* and the load, by manually 
changing some wheel or pinion* To obviate this objection 
(which on public wharfs in particular, when almost every 
jgucceeding load varies in weight from the one last raised, 
is a very material one) was the purpose I had in view, 
and as I conceived that cranes possessing the property of 
spontaneous regulation would be a near approach to per- 
fection, my attention was more particularly directed to that 
point, that is, to preserve at all times an equilibrium between 
the power and the weight, as nearly as possible, without 
much additional care or trouble to the labourer employed ; 
and to effect this desirable purpose^ I have endeavoured so 
to contrive the parts of a crane as that the attendant should 
scarcely be aware of the difference of the weights he is 
raising, but by the greater or less time required in the 
operation, the intensity of exertion remaining in all cases 
the same. 

A>s the means by which I raise the load are different frorri 
those which are usually employed in cranes, that is, by thetJNi- 
VERSAL Levee, it may riot be improper (previous to detail-* 
ing the tnanner of application) to describe it, as there are 
doubtless many persons unacquainted with the instrument 
m called. The UxivERSAr. Levbr consists of a large 

vertical 
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vei*tlcal ratclict-wlieel attached to a barrel round which a 
rope winds drawing up the weight. Immediately over the 
wheel in the same vertical plane is fixed a lever of the first 
order, tlie end of the shorter arm being directly over the 
axis of the wheel ; there are two rods of iron jointed to the 
end of the lever, one terminating in a broad flat point, and 
the other in a broad hook ; if the longer arm of the lever is 
depressed, the hook attached to the short end having taken 
hold on a tooth on one edge of the wheel draws that side 
of the wheel upwards, whilst the broad point passes freely 
over the the teeth on the other side ; but if the longer arm 
is raised, the contrary operation ensues ; the hook looses 
its hold whilst the broad point, dropping into a tooth, 
thrusts that side downwards, and the hook proceeds do^vn 
freely on its own side preparatory to taking a fresh hold- 
Thus, by continually working the lever up and down, its 
reciprocating motion is converted into a rotatory one in the 
wheel and barrel, thereby raising the weight attached to 
the rope- 
Probably an objection may be here offered, that the 
motion of the load upward is always discontinuous, and 
effected by a succession of jumps occasioned by the regu- 
larly intermitted efforts of the two claws. To such objection 
(if it should be found to be a material one,) I would pro- 
pose as an effectual remedy, the application of a fly-wheel. 

Thus the application of the XJniversal Lever to the 
purpose of raising weights, not being new, so far I have no 
pretensions to originality ; but a principle of self-adjustment, 
comprised in the variation of the proportionate lengths of 
the two arms of the lever, and that variation effected by the 
agency of the load to be raised, independent of the personal 
interference of the labourer employed, and such as I have 

here 
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liere introduced^ is, so far as my knowledge goes, entirdlj* 
new. 

The basis of my method of regulation is simply this; that 
if one end of a line is fixed, and the other end, having 
a weight attached, is passed over a pulley at some lateral 
distance, that part between the point of fixture and the 
pulley will, of course, form a right Hne ; but if another 
weight is hung on between those points, the line will be 
drawn down more or less, according to the relative propor- 
tion of the two weights. Thus, let«, plate 12, fig. 1, represent 
the point of fixture, b the pulley, c the weight hung to the 
end of the line, and d the weight attached to the middle or 
any other part of the line, then draw d e perpendicular to 
the horizon, and ej* parallel to a d, so will e d represent 
the weight fixed to the middle of the line, and df the 
weight suspended from the end ; thus it is evident^ that as 
t!ie weight c is increased or diminished, the weight d rises 
or falls, until the lines e d and df bear the same propor- 
tion to each other as their respective weights. What those 
respective weights are, resulting from any given inclination 
of the hues with the horizon, may be determined with the 
greatest accuracy and facility by trigonometrical tables, or 
by the lines of secants and tangents, either on the plain or 
Gunter scales. Thus, nearly in the words of Gravesande, 
(Math. Elem. vol. I. page 96,) if the triangle d ef^ a hne 
fg be drawn parallel to the horizon, and that line be taken 
for the radius of a circle of which /' is tlie centre, df will 
be the secant, and cZ^ the tangent of tlie angle which d 6 
makes with the horizon, and ^ywill be tlie secant, and eg 
the tanoent of the an^^le which a d makes with the horizon : 
whence it appears that the weight d i« proportional to the 

sum 
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ium of the aforesaid tangents^ and the weight e proj>or* 
Uoned to the secant of d. 

Such is my principle. The manner of its appUcation In 
the construction of a Crane (referring to the accompanying 
engravings, wherein tlie corresponding parts of each figure 
are designated by the same letters), is as follows. 

Plate 12, is a perspective view of the Crane compleat. 

Plate 13, fig. 1, is elucidatory of the first principle, as 
before detailed. 

Figs. 2 and S, sections without the frame-work^ shewing 
the positions of the parts at different periods of their ope- 
ration^ 

Fig. 4, a bird's-eye view of the slider, perforated fulcrum, 
and great lever. 

Fig. 5, an end view of the slider and perforated fulcrum^ 
and of the staple i, on which the brake-lever takes its bear- 
ing, when^ by means of the relieving rope, it is raised off 
the brake-wheel. 

Fig. 6, a section of the end of the chain-barrel, brake- 
wheel and toothed wheeL and shewing, by the two projec- 
tions b b, the situation of the teeth on the outer face of the 
brake^wheel, and in which the clicks on the inner face of 
the toothed wheel take hold in lowering:. 

Aj is the chain barrel, B the wheel on which the claws 
of the lever operate, C D the two claws jointed to the end 
of the great lever, E F G H is the slider sustaining the 
fulcrum of the lever, I the perforated fulcrum or socket, 
similar in shape to the middle part of a cannon cut off on 
each side of the trunnions, on which, as on two pivots, the 
lever performs its alternations, whilst the fulcrum occasion- 
ally slides along it. K is a rod jointed to the end of the 
lever at one end, and moving on a centre pin in a standard 

M fixed 



146 MECHANICS. 

fixed to the fraime tvork of the crane at the other, so its to 
prevent any longitudiiiail motion in the great lever ; L is 
the regulator, being a frame hanging from the centres M, 
on which it turns upwards ^ N is a rod connecting the top 
arm of the regulator with the slider G H ; O is a roller 
(contained in. the frame of the regulator,) under which the 
crane rope or chain passes from the gibb (after having gone 
over the puUy P) to the chain-barrel A ; (J is a weight sus- 
pended from the regulator ; R is another weight suspended 
at such distance below Q as to rest on the floor, and conse- 
quently does not come into action until the regulator and 
the other weight have attained a considerable eflevation, 
sufficient to draw the intermediate suspending chain tight. 
These weights, it is evident, will, by the common action 
of gravity (unless prevented by some external mean^) re- 
tain the iegulating frame in a vertical position, and the 
sliding fulcrum at its greatest distance from the wheel end 
of the lever, and consequently, when the lever is worked, 
produce motion in the wheel, amounting to a revolution at 
each alternation ; but if the load is hiing to the end of the 
1-ope, the endeavoiir of that load to form the rope into a 
right line gives the regulator a tendency to rise ; and if the 
load is increased, thereby increasing the degree of tension, the 
regulator rises «till higher, and by means of its top arm and 
connecting rod, shdes the perforated fulcrum closer up to the 
head of the lever, which causes the wheel to move through a 
smaller arch of the circle, corresponding with the altered 
proportion of the length of the two arms of the lever, thus 
augmenting the effect of the power applied to the other end 
in nearly the same ratio as the addition to the load. 

It will be readily seen that the manner of working the 
crane to raise a load, is cither by the alternate elevation and 
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ilepfession of the lever by hand, as in working a common 
pump, or by the usual method of turning a winch 7?, 
which, by means of the rod tti, Communicates its motion to 
the great lever, It >vill also be seeii (as I have before ob- 
servedj) that the regulator rises in proportion to the inten- 
sity of the load, thereby adjusting the length of the lever, 
so as to produce a near approximation to an equilibrium 
between the power and the resistance ; for if the load raised 
be multiplied by the number of teeth which the claws pass 
over at each ahernation of the lever, the prod ucts will be 
found to be nearly the same for all loads within the power 
of the model 

Thus I conceive, that if the parts of the crane are per- 
fectly proportioned with respect to the power intended to 
be employed in working it, the effect will in all cases 
approach very near the maximum* 

It is to be particularly attended to in practice, that the 
angle adc^ fig. 1, plate 13^ must at all times be more acute 
than the angle formed by the rope coming from the barrel 
to the roller O, and a line erected perpendicular on the 
i'oller must not contain so many degrees as the angle formed 
by that same perpendicular and the rope passing from the 
I'oller to the gibb, otherwise the regulator will not rise at 
all ; for if the angles are equal, ov'i? a dc is greater than 
e db^ the more intense the strain upon the crane-rope, the 
stronger will be the tendency of the regulator to retain its 
vertical position, or rather to turn backwards, thus depriving 
it of the governing influence it ought at all times to possess 
over the great lever ; and I would suggest, by the way, 
that an index attached to the regulator would roughly in- 
dicate the weight of the load, and doubtless might be 
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constructed so as to shew the weight with considerable 
accuracy. 

The parts necessary to lower a load are these : On the 
end of the barrel is placed a large gripe or brake- wheel, T, 
which turns freely on the neck of the barrel in one direction^but 
IS prevented from turning the contrary way by having ratchet 
teeth cut on its outer face, (as shown by the two projections 
ii'm the section, fig. 6,) which being taken hold on by a 
click or clicks affixed to the inner face of the great wheel, B, 
obliges it to take the brake- wheel with it, when it attempts 
to turn backward. T is a segment of wood fixed firmly to the 
floor, and into which the brake-wheel S is forcibly pressed 
by the lever U U, which, taking its upward bearing by means 
of the protuberance V against the top of the frame work of 
the crane, the other end is held down upon the wheel by the 
action of the weight W, so that during the operation of 
raising a load, the brake wheel stands still, the neck of the 
barrel turning freely within it, and the chck of the one pass- 
ing without obstruction over the teeth of the other, it will 
be seen, that as the regulator rises or falls, the brake-weight 
W, is projected out farther from, or drawn in nearer to, the 
crown of the wheel, by means of the projecting rod c?, which, 
connecting the weight with the sliding fulcrum, obliges them 
both to partake of the same motion, so that when the sliding 
fulcrum is in the most favourable situation for raising the 
load, the brake weight is also placed on that part of the lever 
proper to give the requisite degree of pressure to prevent the 
load from descending. It will also be noticed, that the end of 
the lever is bent obliquely downwai'd, so as to form an in- 
clined plane ; the purpose to be effected by this bending is 
the assistance given by the brake-weight to the first rise of 
the regulator, when the load is but small. As it is evident 

that 
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that the chain-barrel cannot timi back to allow the load to 
descend, whilst the claws remahi in contact with tlie teeth of 
the wheel, it becomes necessary, previous to lowerinf^', to dis- 
engage them from their hold ; to effect this, there is placed 
in the frame-work by the side of the wheel a plate of iron 
Y, of a pecuhar form, called from its office the reliever, turn- 
ing on a centre-pin p, and moved by the handle Z. To the 
end of this handle is attached a rope a a^ which passes over 
two pulleys h 6% in the end of the brake-lever, and haiigs 
down by the side of the winch so as to be conveniently 
within reach. The operation of lowering is this ; the wirich 
being placed in its lowest situation, the labourer by pulling 
the relieving rope a a raises the handle of the reliever^ which, 
by bringing the two opposite points which are most extended 
from its own centre-pin into contact with the ends of the two 
claws, detaches them from their hold on the wheel, as in 
fig. 2. The load would then descend by its own gravity ; 
but the pressure of the weight W, which is always in ac- 
tion, being exerted to force the brake- wlieel into the vsegment 
T, produces so great a degi*ee of friction as will effectually 
prevent its descent, and the load consef]uently rem^iins sus^ 
pended, but a stronger pull on the relieving rope, (as the 
handle of the t*eliever cannot rise above a certain height) 
must necessarily depress that end of the \q\^t^ which changing 
its fulcrum by losing its l>earing agjiinst the upper part of 
the frame at V, exerts less power on the crown of tlie wIk^cI, 
and consequently allows the load to desa^nd just as gently 
lis the attendant pleases, and when it is necess^tr}'- for tlie 
rope to be drawn out j)reparatory to i-aising a fresh load^, 
a still stronger pull, by de|)reseihig that end of the lever so 
far as to take its bearing on the staple or cleat i, more |>ki»]y 
seen at ffg. 5, raises tlie middle pait of the lever ejitiivly off 
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tlie wheel, when a very small power is sufficient to draw the 
rope out as far as may be required. 

The advantage 1 expect to obtain from the great weight 
on the brake is, that any load within the intended limits of 
the power of the crane will never be sufficient to overcome 
the resistance offered by the parts of the crane intended for 
that purpose, and consequently it never can descend but at 
the will and by the assistance of the person attending it, 
which, together with the security derived from the inherent 
property of the universal lever, of the effiarts of the two 
claws on the opposite points of the periphery of the wheel 
always balancing each other, endues it with the valuable 
property of perfect safety. 

After a load has been raised or lowered, and it becomes 
necessary to detach the ramshead or hook from the load, it 
would be found almost impossible to do so, in consequence 
of the regulator bearing with all its weight on the rope ov 
chain, and thus keeping it at its previous degree of tension. 
To obviate this objection, I have made the following addi- 
tion : e is a leg or prop loosely jointed to the regulator, which, 
as it rises, draws the end of the prop over the teeth of a 
rack, into which it takes firm hold when the regulator at* 
tempts to descend, thus affording it a sufficient support 
whilst the load is disengaged : y is the rack, being a cylin- 
drical rod of iron having serrated teeth cut all along one side, 
and turning on pivots at the ends ; attached to the rack is the 
treadle ^\ (supported by a spring /a, as shown in fig. 3,) 
which being depressed by the foot of the labourer at the com- 
mencement of each lift, as shown in fig. 2, is made to perform 
part of a revolution, thereby presenting a plane side of the 
rack upwards, and consequently disengaging its teeth from 
their contact with the end of the prop, and thus allows the 

regulator to descend to its original situation. 

As 
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As in some cases it might be desirable to employ more 
hands than the crane was originally constructed for, it would 
be necessary to prevent the rise of the regulator beyond a 
certain height by confining it down to its proper situation by 
a hook and chain affixed to the floor, that being a more sim- 
ple method than the addition of more weight, as in this case, 
(supposing the load to be exceeding heavy) a greater de- 
gree of power would be required to be exerted on the 
brake when lowering. To effect this, I would attach to the 
brake-weight a rope A;, and passing it under a pulley fixed 
to the floor, bring it to the labourer'^s hand, by which means 
he might give the requisite degree of pressure; and as it may 
happen at times that there may be many succeeding loads of 
nearly the same weight, it might be advisable, after the first 
lift has brought the regulator to its proper situation, to fix it 
there by means of the prop, and the hook and chain, thereby 
preventing the necessity of raising the regulator at each of 
the remaining lifts which may be of the same weight. 

It may be proper to state, that I do not offer this model 
to be strictly copied for a crane of the full size, for I am 
quite aware that the arrangement of its constituent parts will 
admit of much improvement in the practical execution, and 
the necessary modifications would doubtless alter the form 
of it materially. It is only the principle I offer to the Society^s 
consideration; and the approbation of anew principle, such as 
I think I am justified in stating this to be, is seldom found to 
possess so great a degree of perfection as practice renders it 
susceptible of; for this reason I trust I shall meet with the 
Society's indulgence for whatever injperfections of construe^ 
tion it may be found to labour under. 

In conclusion, I have only to repeat that the Universal 
Lever, being an old and well known contrivauce, so far as 
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that alone is concerned, I can have no claim ; but the princi- 
ple of spontaneous adjustment, whereby the load, in all cases, 
is raised with the least possible expenditure of power and 
time, and that with absolute safety to the persons employed, 
will, I trust, prove to be perfectly original ; what degree of 
merit it possesses remains for the Society to determine, and 
I beg leave to add, that should it be found deserving the 
Society'^s approbation, that circumstance will be to me tb© 
highest gratification, 

J. JONES. 



The SiLA^ER IMedal was this Session voted to Mr» 
R. W. Barchard, of JVaddon near Croydon^ 
for a cylindrical traversing JRahe^for the purpose 
of stirring Tobacco, Malt^ Corn^ Hops, Mus* 
tard, or any kind of seed, &jc. The folloxting 
Communications were received from him, and o^ 
Model of the machine is preserved in the Jiejjpsi- 
tory of the Society, 

SIR 

X BEG leave to lay befoi'e you the accompanying model of 
a machine^ invented entirely by myself, and erected from my 
model by Mr, Webb^ at his snuff mills at Beddington, Sur"^ 
ry, for stirring together tobaccp whew drying on the kil^, 
the fumes prising from which etre sp ppwerful, as to render it 
hardly possible for a man to go in, until he has thoroughly 
ventilated the kiln, by drawing up the windows, &e, 
Th^ ^bove model is not made to apy particular sca^ aa 
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the proportions must depend on the place in which it is erec- 
ted, and the articles intended to be moved by it. I think I 
Ifieed not enter into any farther description, than merely to 
say, than on each side of the kiln there must be a rack and 
groove for the pinion and gudgeon to move in, with a pul- 
ley at each end to carry the rope or chain, and a small pulley 
in the middle with a weight suspended, to keep the rope tight 
enough to turn the rake, the teeth of which mast be adapted 
to the goods it is intended to move. Should the door of the 
kiln be most convenient at the side, as it is at Beddington, 
the rack and groove are made to turn back on a hinge, thus 
leaving the door- way clear for the workmen to carry in fresli 
goods, or to take out those already dried. The handle also 
may, by a small bevel w heel, be brought to the end or side, 
which ever is found most convenient. 

I remain, Sir, 

Your's respectfully, 

R. W. Barcharp. 

Waddonnear Croydoiij Mar«h 1, ISJC, 

To C, Tayi^or, M, D. Sec. 



Certificates. 
SIR, 
A machine for stirring tobacco was erected atBedding 
ton mills, about two years since, of Mr. Barchard's cm\.^ 
struction, which has been found to answer the purpose. 

I am 

Your obedient Servant, 
Wm. Priok« 

B&ddington, Nwember 29, ISlff. 

To aTAYLOltjM.D.SEC. 

The 
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The accompanying Is a perfect model of the rake, &c. in- 
vented by Mr. Robert Barchard, and erected at die snuft- 
mills at Beddington, for the purpose of stirring the tobacco 
when drying, preparatory to its being ground for spuff. It 
has been erected two years, and I have no doubt of its an- 
swering. WILLIAM PRIOR. 

Swuff Manufacturer, Beddington Mills. 



Reference to the Engraving of M7\ Barchard's Traversing 
BaJce, Plate 14. 

Fig. 1^ is a longitudinal section of the apparatus. 

Fig. % is a transverse section. 

Fig. 3, is a plan of the apparatus. 

A, the rake, being a cylindiical wooden bar, in which 
are inserted long and short staves alternately, for the pur- 
pose of stirring the tobacco, &c. at different depths. 

BB, toothed wheels at the extremities of the rake, which 
work in the racks C C, that are laid on each side of the kiln. 

D, a pulley on one end of the rake, round which tlie rope 
makes a single turn. 

EE, two wheels at the end of the kiln, over which the 
rope passes. 

F, the endless rope, by which the motion of the handle C, 
is communicated to the rake. 

H, the tightning pulley, suspended at one end by the le- 
ver I, at the other end of which is the w eight K, in order to 
keep the rope in a state of perfect tension. 
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The Thanks of the Society ur^r this Session vo- 
ted to the Right Hon, Sir John Sinc laik, Bart, 
for his Present of a Mill for Grinding 
Flour. The folloxmng annecced particulars have 
been drawn out by the Secretary, and the Mill 
is preserved in the Society's Repositoi^y. 

1 HE French portable military mill, presented to the Socie- 
ty, by the Right Hon. Sir J. Sinclair, is one of many thou- 
ands Avhich were used by the French armies in foreign 
service, and particularly in the Russian campaign, in 
which, from the lengtli and rapidity of the march, it was ma- 
nifest that as great a reduction as possible of the heavy 
baggage would be necessary. On examination by the Com- 
mittee of Mechanics, it appeared to combine in an eminent 
degree the qualities of portability, of simplicity and ingenuity 
of construction, of facility in making use of it, and of expe^ 
dition in regard to the quantity of work done. The Society, 
adopting the recommendation of the Committee, resolved 
that a description of it should be inserted in their annual vo- 
lume, in the hopes that it might be found useful, not only in 
an army on active or foreign service, but in workliouses, in 
prisons, in schools, and in private families. An ingenious 
mechanic, a member of the Society, has already niimufac- 
tured a considerable number, which, from the ready sale and 
general approbation that they meet with, appear fully to 
justify the opinion entertained by the Committee, of the uti- 
lity of the machine as a family mill. 

The whole apparatus is contained in a box 1 4 i nches square 
and 8 inches high, Plate 15, fig, 1. On unscrewing the ring, 

and 
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and removing the portions, fig. 2, {aaa^ fig. 1,) and fig. 3, 
(A, fig. 1,) the mill is seen packed up, fig. 4. In order to fit it 
for use, the mill is to be fastened to a strong table, a cross- 
bar, a tree, a gun-carriage, or any other proper support which 
may happen to be at hand,(c, fig.5, PL 15, and fig. 2, PI. 1 6,) 
by means of the four iron pins, a d d of, fig. 4. PI. 15, the 
screw-bolt e, and if necessary, by the wooden blocky.' ; the 
winch g^ fig. 5, PI. 15, is to be screwed on to the axle ; the sack 
A, fig. 1, PI, 16, is to be hung below the mill by means of 
three buttons which pass through the holes « e of the 
frame, and the hole at the extremity of the flat bai- j ; the 
hopper A', is to be fixed in the slit which communicates with 
the feeder. 

The grain being put into the hopper, the mill is brought 
into action by turning the winch g^ which is attached to the 
common axle of the machine from which all the other parts 
receive their motion. The farther extremity /, V\. 16, figs. 2, 
4, of the axle is squai-e ; and fits into a corresponding liole 
occupying the center of the toothed wheel w, which latter 
turns another w. On the axis of this last is fixed the feeder 
o, consisting of an iron wheel between two and three inches 
in diameter; the circumference of which has four notches or 
cells, for the purpose of receiving the corn and conveying it 
in due proportion to the grinding plates. The wheel rn has 
go cogs, and the wheel n has 25, therefore 5 revolutions of 
the common axle occasion four revolutions of the ^vhccl 7?, 
and of course convey the amount of 16 cells full of corn to 
tlie grinding plates: fig. 5, PI. 6, exhibits a section of the 
hopper and the feeder, and shows a small brush p, which 
prevents the feeder from becoming choaked. 

Fig. 6, PL 6, is a back view of an iron bracket, to the other 
side of which the fixed grinding plate is attached idddd^^r^ 

the 
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the iton pins already described ; 5 is a round collar in the 
center, through which the common axle passes; and r is a tube 
bjr which it is supplied with oil, which is poured in at the 
hole ,y, fig. 3; ttt and iiuii are screws which fix the grinding 
plate to the bracket, and at the same time adjust the former 
so as to make it truly vertical; 1; is a lip to prevent the grainy 
while passing to the grinding plates, from being forced be- 
hind them. 

Fig. 7, is a section of the mill, passing between the two 
grinding platqs and showing the fixed one in its proper po- 
sition, (it is scored or cliannelled nearly in the same manner 
as common grinding stones,) 71 is a passage by which the 
grain passes from the feeder to the grinding plates, a: and y 
fig. 2, show the bracket and fixed grinding plate in their re- 
lation to the other parts of the mill. 

z ^, Fig. 3, Two horizontal pillars which pass through the 
back of the wooden case in which the mill is contained, 
and are kept firm in their places by the screw nuts A A, 
they also pass thougli the hexagonal screw nuts B B, and 
thus keep the fixed grinding plate and its bracket firm in 
their places. 

In front of the miH is a strong cross bar, which supports 
one end of the common axle in the collar C, figs. 2 and 3, and 
secures the ends of the horizontal pillars ^' z by the screw 
nuts D D, which are represented on a larger scale, fig. 8. 

The running grinding plate E, figs. 1, S, 3, is fixed on 
the common axle by means of two nuts. Both grinding 
plates are channelled on their surfaces, as represented, iig. 7^ 
and being somewhat concave, (as shewn in the section, fig. 
%) the grain becomes continually more and more comminu- 
ted as it passes from the center to the circumference of the 
plates, whence it falls through the slit F, into the sack sus- 
pended beneath. 

The 
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The distance between the two grinding plates is d^t^N 
tnined by the regulator G5 represented on a lai^ger scale, fig. 
9. It consists of a collar a^ which slides backwards and for* 
wards on the common axle ; but is prevented, by two project- 
ing ribs working in two grooves, from having any concentric 
motion. That part of the surface of the collar adjacent to 
the screw nut 6, is indented like a ratchet wheel, in order to 
receive the click c* Hence the mode of its section is obvious. 
In proportion as the nut is screwed, so as to make the collar 
press against the cross bar, the running plate is brought near- 
er to, and at length into actual contact with the fixed one 
while the contrary takes place by screwing the regulator in 
tjie opposite direction. 

Fig. 10, shews the screw ring, which may be seen in its 
place, fig. 1, PL 15. Fig. 11, is the key for detaching the 
parts of the machine and putting them together again. 



The Silver Medal and Fifteen Guineas 
were this Session voted to itf r. W. Aust, of 
Gray's-Inn^roady for a Machine for freeing 
the Shaft Horse^ when fallen with a loaded Carte 
The following Communications were received 
from him on the subject, and a Model of the Ma^ 
chine is preserved in the Society's Repository. 

SIR, 

I E:e(iUKST that you will present to the Society for the lS,rx^ 
couragement of Arts, Manufactures, and Commerce, a ma- 
chine lately invented by me for raising loaded carts, drays, 
and my two-wheeled carriage, in the event of the shaft-horse 

falling. 
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falling. The first machine was tried at Messrs. Calverts and 
Co. Upper Thames-street, in the presence of Matthew Wood, 
Esq. Lord Mayor of London , John Foster, Esq. of the firm 
of Messrs. Calverts and Co., and several other Gentlemen, 
on Monday, the 90th of December, 1816 : the above Geiv. 
tlemen were fully satisfied, as the machine raised up a dray, 
with three butts of beer, in an instant. The Right Ho- 
nourable the Lord Mayor gave an order for several of them 
to be placed about the different districts of the City for the 
accommodation of the pubUc. The above machine is calcu- 
lated to raise any two-wheeled carriage, ixi case of the shaft 
hOTSe falling in any situation that it may, with ever «o heavy 
a load. The machine is not very heavy, the weight 221b. 
and is made conveniently to fix upon the shafts of the twoi 
wheeled carriage, so that 'there is no difiiculty in its being 
immediately applied by the drayman. 

I am, Sir, 
Your obedient Servant, 

W.AUST. 

Qrap*s-Innrroactt February 5, 1817» 

To A. AiKiN, Esq. Sec. 



Heference to the Engravhig of Mr. W. Aust's Machine 
Jot freeing the Shaft Horse when fallen^ Plate 17. 

The instrument consists of the simple addition to the com- 
mon props of the cart, of an iron bar and hook about half 
their length, attached to the Xxs^ of each prop, and a bent iron 
prong at the bottom to prevent their sUpping ; the props are 
strengthened with an iron ferrule at each end ; one of the 
props and hook-bar is shown on the foreground. 

When 
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When a horse falls, the props are taken from their usual 
fastenings, and placed as in the engraving, with the hooks 
attached to the shaft ends ; the fore-horse chains are then 
hooked in the loops at the top of the props, and as they 
Sitick in the gi'ound when he pulls, he raises them perpendi- 
cular, and they puU the shafts up after them ; the horse's 
power on the props increases as they become more upright, 
which is essential, as it gives the best help to the fallen horse 
when he is about to rise. On the second cai't are shown the 
props slung to the shafts, the hooks remaining in the same 
rings of the shafts in which they would be put for action, 
and the props support the shafts on their own top as though 
the bars and hooks were not there, so that there is no incon- 
venience ; the bars are not in the way, and their addition is 
not perceptible. 



Ten Guineas were this Session voted to Mr. F. 
CoAD, for « Machine to enable Shoemakers to 
work standing. The following Communications 
on the subject were received from him, and a 
'Model of the Machine is preserved in the Society's 
Repository. 

SIR, 

1 REQUEST that you will lay before the Society for the 
Encouragement of Arts, Manufactures and Commerce, tl^^e 
accompanying machine intended to enable shoemakers .to 
perform their work standing* 

Having myself experienced the inconveniences of the pos- 
ture which we are by the nature of our work compelled to 

adopt 
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^opt if \ve sit to it, and being desirous of changing as littte as 
possible the method of holding our work, which from long ex- 
perience has been found to possess many advantages, I have 
constructed a machine, the leading principle of which is to 
imitate as far as possible by means of moveable blocks the 
support afforded by the knees and thighs in the ordinary 
way of working* 

Having proved the efficacy of this machine by a fair trial 
of some months, I take the liberty of offering it to the patro* 
nage of the Society ; and remain, 

Sir> 

YoUr obedient Servant, 

FRANCIS COAD. 

tfo. 8, WhlUHorst-yarSy April '25, iSl*. 



Reference io the Engraving of Mr. F* Coad's Machine to 
enable Shoemakers to work standing. 

The machine is shown in pei'spective, Plate 18. A A A A 
is a wooden franle or bench, two feet eight inches high, and 
two feet long ;' B C represent two artificial thighs or blocks, 
made of wood and covered with leather, which are supported 
by two rails D D ; these rails are not fixed at the ends, but 
are at liberty to move up and down in the brackets EEE, under 
which are four rings F F F F, made of stiff leather, acting as 
springs to prevent any noise or shaking that may be made by 
beating the leather, &c. ; G, a shoe and last held tight to the 
block B, by the f(X)t-.thong or strap H, wliicli goes over the 
shoe and under the treadle I, atid thus can be pressed down 
by placii% the foot on the treadle K. The block B is fixed 

N to 
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to the rails I) I), but the block C is made to shde on the 
rails, or may be fixed by the screw L in any place required. 
To the under side of the block C are fixed two cords M M, 
passing through the leather springs and over tlie pulleys 
N N, and fixed to the block O ; the other ends of the cords 
are conducted over the pulleys in a similar manner and fixed 
to the block P ; those blocks are made to slide up and down 
guided by the grooves in the ends of the frame. To the 
inner side of these blocks are fixed brackets or treadles Q R. 
If the treadle Q be pressed down by the foot^ it will pull the 
fhigh or block C to the end of the rails^ but if the treadle at 
R, which cannot be seen in this view, be pressed down, the 
block C will be pulled close to the block B, and thus the shoe 
may be held in any position required. 



The Silver Medal "voas this Session voted to Mr, 
William Caslon, of Salisbury ^squtire, Fleet- 
street, for an improved Gas-Lainp, The foU 
lowing Coviviunication was received from him 
on the subject, and a Model of the Lamp is pre- 
served in the Society's Repository. 

SIR, 

1 send herewith an improved gas lamp, which 1 will thank 
you to lay before the Society, and I trust it will meet with 
their approbation^ 

I am, Sir, 

Vour humble Servant, 

WILLIAM CASLON, 

BsHdhury S:juarc, Fleet-street, March 20, 1817/ 

To A. AiKiN, Esq. Sec. 

Reference 
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Reference to ilie Engraving ofMr.MSI. Caslons Gas Lamp, 

Plate 19, %. I5 a view of the lamp. 

Fig. % a section of the same. 

Fig. 3, a section on a larger scale of the gas pi[)e. 

a, The middle pipe. 

h Z>, The inner pipe^ opening at its upper extremity into 
a^ and at its lower extremity into the lateral pipe which sup- 
plies the two lamps. 

c c^ The exterior pipe, closed at tile bottom, and expand- 
ing at the top into a cup d. 

e^ The balance-weight, supported by the cords J'J] which 
pass over the pulleys gg. 

In order to fit the lamp for use, take hold of the knob /?, 
and push the lamp up as high as the balance-weight e will 
permit ; then pour water into the cup cZ, till the exterior 
pipe c is quite full, and the water rises half way up the sides 
of the cup. Under these circumstances, it is obvious that 
the gas coming in by the pipe a will be prevented by the in- 
terposed Avater from escaping between the inner and middle 
pipes, and will pass through the pipe h into the lateral pipe 
which supplies the lamps. 

The gas-pipe c passing loosely through the balance-weight 
€ and the collar i, allows of a free rotatory motion in the lamp ; 
and the water-joint produced by the three pipes allov/s the 
lamp to be raised or depressed nearly to the extent of the 
iength of the pipe c. 



N 9: The 
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The Gold Ceres Medai. was this Session voted 
to Mi\ C. E^sEx, of East Acton, Middlesex, 
for a Machine for cleaning Corn. Thefolloiic- 
ing Communications were received froDi Mm, 
and a Model of the Machine is preserved in the 
Society's Repository. 

SIR, 

1 BEG you would be pleased to submit, for the inspection 
of the Society for the Encouragement of Arts, Manufac- 
tures and Commerce, a model of an improved machine for 
cleaning corn, of my invention. It is peculiarly adapted to 
use under a thrashing machine, as by one process, with the 
same jx)wer necessary for the thrashing machine, it com- 
pleatly cleans the corn and renders it fit for market ; at 
the same time dividing the different substances into the 
several compartments, with the power (by altering the 
sieves) of making two sorts of corn (by cleaning both,) or^ 
in other words, by taking away as much of the small corn or 
tailing, as may be required, thereby rendering a sample 
superior in quality. 

Having used the machine nearly eighteen months, I beg 
to remark, that from its peculiar power of dividing the dust 
from the chaff, I find the latter much more nutritious for 
cattle ; and the superior mode of clearing the rubbish, tluit 
tlie corn may fall to tlic Avind alone, renders it much more 
susceptible of the quick succession of friction, Avhich com- 
pleatly eradicates every particle of mould, and, in a degree, 
has the effect of drying and impro\ing the sample; and 
which, as in the last wet season, reiidci-s it pecuiiarlv use- 

' ful; 
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ful ; added to these, are many other advantages whicli will 
suggest themselves to those acquainted with the necessity of 
such convenience and expedition in agricultural pursuits. 

In the hope that the machine will be honoured by the ap- 
probation oi* the Society, and be generally tiseful^j 

I liave the honour to be, 
Your most obedient huB^ble Servant, 

C.ESSEX, 

lEasi Acton, Feb. 17, 1817. 

To. A, AiKiN, Esq. Sec. 



certificates;^ 

Sir, 

Haviko seen your newly-invented macliine work, I with 
pleasure give it my entire approl^ation, and sincerely con- 
gratulate you on your success. It is far superior to any I 
have ever seen, inasmuch as it saves mucli trouble and ex- 
pence in the necessary division of racquet, chaff dust, huUvS 
and corn, which it divides in a very compleat manner, ren- 
dering the corn perfectly clean m\(\ fit fo^r market. I tliink 
tliat the division of the dust and small seed weeds from the 
cjiaff a great improvement, as^ when the chaff is caiTied into 
tlie stable, the carter generally sifts the seed weeds in the 
dung, ^yhich of coiirse is cxtrried again to the field. 

I reraaln. Sir, 
Your niost obedient Servant, 

IloBr.iiT Bacshaw^ 

East Athn, Ftftrvftri/^'i, 3857^ 

To C. Esjixx, Esq. 

N 3 M^' 
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My Dear Sir, 

I WAS much pleased the other day by the inspection ^f' 
your machine, and I most sincerely congratulate you on 
your having brought it to such perfection. It certainly is 
by far the most compleat in every respect, and does its work 
in a much superior way to any I have ever seen* 

I am, my Dear Sir^ 

Your'^s very truly, 

William Delamain. 

Bcrners -street, Febrvar^ 17, 1817. 

Mr. C. Essex. 



Sjk^ 

1 HAVE carefully examined the machine which you have 
invented for clearing corn, and f approve of it entirely for 
these reasons : First, it separates the chaff and rubbish from 
the corn at once, so that the latter is quite clean and fit for 
market immediately, which, for several reasons, must be o^ 
great advantage to the farmer. Secondly, the chaff is se- 
parated also from the dust, and therefore is better for cattle. 
Thirdly, the seeds of weeds being also, with the dust, 
thrown apart from the chaff, can be destroyed, so as not to 
go to the dunghill and be carried to the field again. 
Fourthly, the corn passing so rapidly through the several 
sieves must be much dried and cleared from mould ; — a 
great benefit^ in my opinion as a mealman, especially in 
seasons like the present. And, fifthly, to these advantages 
I^ may add, that all is effected by one and the same, 

and 
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and no greater power than that which at the same time 
puts the thrashing machine in motion. 

I am, Sir, 
Your obedient Servant, 

J. Adams. 

4donMilU February IB, 1817. 

To Mr. C. Essex. 



Dear Sir, 

In answer to your's of Tuesday last, requesting my 
^opinion of your newly-invented cleaning machine, I have 
great pleasure in stating that, to my judgment, it fully 
answers the purposes intended, particularly that of cleaning 
the corn, and at the same time compleatly separating the 
chaff from the dust, which, of course, renders it in a much 
better state for cattle. I must at the same time observe, 
that I consider it a great acquisition attached to the thrash- 
ing machine, in compleatirig the w^hole of the business, 
which before was not more than half done, and that in great 
confusion. 

I remain, Dear Sir, 

Your's very truly, 

C. Frisby;, 

4cion, February 19, 1817. 

To C. Essex, E^q. 



Dear Sir, 

I beg leave to express my entire approbation of your 
liewlyi-invented machine, which I saw at work the other 

N 4 day, 
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day. In my opinion it claims the superiority over every 
other machine I ever met with, by the fticihty with whijoh 
it clears away the different substances, such as racquet, 
hulk, and chaff, and stops the dust ; by these means the com 
is presented to the wind in the same state as when it has 
passed twice through other machines, and is by one process^ 
cleaned and rendered fit for the market. It has also the 
power of making two samples, which, by altering the 
sieves both at the same time, and preventing the dust 
from being blown with the chaff, renders, the latter more 
nutritious for horses ; and the small sieeds r^mp^ining 
with the dust, prevents them from being carried into tb^ 
field again. I beg to remark, that by the quick succession 
of friction the grain undergoes, it not only rubs off any 
dust or mould, but dries it and renders the sample much 
brighter ; besides^ the advantages must be great, arising 
from the convenience, expedition^ &c, by which every pavt 
pf the process is attended, 

I am, Dear Sir,^ 
y our'*s truly. 

To Mr. C Essex. 



Deab Sir, 

Having been present at the working of your improved 

cleaning machine, I have much pleasure in saying, that I 

am perfectly satisfied as to the compleat manner in whieh it 

cldivers the com at once clean and fit fox market ; aIso> that 

great 
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great merit Is due, as it separates the chaff from dust antf 
seeds of weeds, which certainly is a great acquisition. 

I am. Dear Sir, 
Your obedient Servant, 

Thomas Yqukg, 

Ri»i Acitm, February 20, 1817. 



Jiefercnce to the Engraving of Mr, Essex^s Wmnoidng 
Machine y Plate £0. 

A A, figs. 1, S, B, 4, 5, the hopper into which the corn 
js poured, as it comes from the thrashing mill. 

B, fig. 1, a shding board by wliicli the size of the aperture, 
throug)) which tl^e contents of the hopper are discharged^ is 
reflated. 

o 

C, fig 1) the sieve-box in its place, of which fig. 6 is a 
section, and fig. 7 a front view. 

The sieve-box is suspended by four chains, two on each 
side a a ; these are attached to rollers with ratchet wheels 
D D, figs. 1, 2, S, by means of whicli the chains may 
bo lengthened or shortened at pleasure^ and conseqwenUy 
a greater or less slope may be given to the sie\e*box and its, 
contents, 

E, figs. 2 and 5, a cog-wheel turned by means of a 
handle, and working into two pinions, one at top and one 
at bottom ; of these, the former F, figs» S, o> has its axis 
lengthened into a crank G, figs, l^, 5, by means of wh>ch 
a recljii-ocating motion is communicated to the sieve-i>ox, 

b t\ figs. \^ 6^ 7^ tlie wing of the sieve-box^ consisting' of 

a sloping 
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a sloping board, which forms the bottom of the hopper, 
and into which are inserted three pegs, in order to prevent 
the racquet from collecting in the hopper. 

c c7, figs. 1, 6, the back of the sieve-box, to which are at- 
tached the hinges of the sieves. 

e e^ figs. 6, 7, bolts by which the sieves are supported m, 
fi['ont, by being pushed into holes in the sides of the sieve- 
box ; to each sieve are four or five pairs of holes, which 
thus admit of considerable variety in the degree of its slope. 
Fig. 8 shews the front of a sieve, with the bolts on a large 
scale. 

J] figs. 1. 6, the upper sieve made of split willow wands, by 
which the racquet is separated from the corn and other sub- 
stances. The corn, Sec. falls through the meshes of the sieve, 
and the racquet sliding over the front is received in the wooden 
spout H, figs. 1, 2, 4, which conveys it out of the machine. 

g^ figs. 1, 6, the second sieve, of wire, which detains the 
chaff and hulks, and allows the dust, small weed-seeds, and 
corn to pass through ; . the hulks and chaff fall over the 
front of the sieve upon the inclined plane, I, figs. 1, 4, and 
thence into the receptacle K, fig. 1 ; and, as they are fall- 
ing, are exposed to the blast from the fan, by which they 
are cleaned from the dust and thus rendered better food 
for horses : the contents of this receptacle are taken out by 
drawing the sliding board L, figs. 1,4. 

7i, figs. 1, 6, a wire sieve (the 3d), the meshes of which are 
closer than the preceding, in order to detain such hulks as 
pass through the former. These fall over the front of this 
sieve upon the inclined plane just mentioned, and so into 
the receptacle K, fig. 1. 

The lowest sieve i, fig. 1, 6, has it meshes so close, as only 
to allow the dust together with the weed-seeds and small 

corn 
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corn to pass through ; the full grown corn rolls along its sur^ 
face, and falls over in front upon an inclined plane, by 
which the grains are dispersed and thus are exposed to the 
blast from the fan, which carries off the light impurities. The 
corn being now thoroughly cleaned, falls into the box M, fig. 
1, where it remains free from dust. 

The dust, &c. that passes through the lower sieve, falls 
into the receptacle A;', fig. 1, 6, and is discharged from the 
machine by the spout O, fig, ^, 4 ; it then falls on the sieve 
or screen P, fig 2, 4, which by means of the foot /, and the 
notches m^ may be set to any required slope, and thus will 
separate the small corn from the dust and weed seeds. 

The cog-wheel E, fig. 5, already described, turns the pi" 
nion Q, the axis of which prolonged, forms the spindle R 
fig. 1, 3, to which the fliers n n n w, fig. 1, of the fan are at- 
tached. 

S, fig. 1, S, 3, 5, the cover or hood of the fan, fastened 
by hooks and staples o o, fig. 3, and therefore capable of be- 
ing removed at pleasure. 

T, fig. 1, 3, a sliding board, allowing access to the crank 
for the purpose of greasing or repairing it. 

IP p, fig. 7, hooks by which the racquet spout is suspended 
below the sieve j^ 

Y V, figs, 1, 2, 3, handles of the machiue., 



77^ 
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The Silver JIedal W(;is this Session voted to Mr. 
Gabriel Bray, of Charmonthy Dorsetshire, 
for a Life Boat. Tlie following Communica^ 
tions were received from him, and a Model of 
the Boat is preserved in the Society's Bepo^i^ 
tori/, 

SIK, 

X BEG leavQ to send you herewith, for the inspection of 
the Society for the Encouragement of Arts, &c. a model of 
a Life Boat, which I have constructed. 

The advantages which I propose to obtain by the 
particulai- construction which I now submit to the Society,, 
consist in the pecuhar simphcity of the plan, and the 
universality of its apphcation. 

Its simphcity is conspicuous in the circumstance of its 
being applicable to all boats, without the introduction of any 
incumbrance or inconvenient fitting up, and its extensive 
utility appears to be sufficiently evident, from its being appli- 
cable to all boats of whatever form or dimensions; and by its 
affording the opportunity of bringing into operation, without 
any attendant inconvenience, a very great body of courfiwc^ 
air, the superior buoyancy ^f which is well known, one 
cubic foot of air being capable of supporting 56Ibs. 

But as I conceive that the model will best shew the ua^ 
ture a]ad quality of the invention, I shall only add a few 
practical observations respecting the mode of applying it, 

1 St, Js io measisrinff baaisjbr the Jir-boxes : 

Jf easure xmdcr the thwarts of the hosii Intended to be Su 
tc<i with air-boxes, for the tops of the boxes, iis at A A, isi 
figure 1, Plate 21, tlicniet fldl aper|iciidkakrliiie (vmn the 
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thwart, observing where it touches the boat'^s bilge inside, as 
at B B ; this will give the exact angle for each end of the 
box, for that thwart. Next measure horizontally across, for 
the length of the bottom of the box, as from B D, to B, al- 
lowing an inch spare in the top and bottom, that the box 
may be put in its place with ease. 

2dly. As to preparing the Air^boxes. 

For making and fitting the air^boxes, I would recommend 
clean deal plank, free from knots, or rents, of one inch thick- 
ness ; great care should be taken :»i planing them, to make 
those parts that are to be nailed together very exact and true. 
Make a composition of one-eighth part rosin, and seven 
eighth parts of pitch, well mixed together by boiling, then, 
beginning with, the bottom sides and ends, pay well with the 
hot composition all the parts that are to be nailed together, 
dipping every nail in the composition before it is driven. Pay 
also all the inside of the box well with the same composition, 
and likewise the upper edges of the sides and the ends, and 
then nail on the top, first dipping every nail in the compo- 
sition. Let there be a small bung-hole in the top of the 
box, about the size of tJie mouth of a common bottle, for 
the purpose of affording an opportunity to ascertain, by 
blowing into the bung-hole, whether the box is completely 
air tight; and if not, where the defect is. The bung-hole, 
when the box is fitted in the boat, will be always close up 
under the thwarts, but still to prevent the starting of the 
bung, which might be attended with fatal consequences, I 
would recommend, that two pieces of sheet copper, of the 
shape described in figure 3, should be fixed on with short 
screws, the straight piece of copper to be fixed by a screw 
«4: one end only, to traverse under the scmi-circular piece, 

which 
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which IS fixed by screws at both endsj so as to cover tlii* 
bung, and confine it down securely. For the better preser- 
vation of the air-boxes, they should be well painted outside, 
and to denote their proper place in the boat, they should be 
numbered 1, ^,3, 4, &c. to shew the thwarts to which they 
belong. 

3rdly» As io fixing the Air-hoxes in the Thwarts, 

I would recommend that the clasps should be made of 
stout sheet copper three inches wide, with four hinges, one 
at each angle of the bottom of the box and the others at 
the angles or edges of the thwart to which they belong; 
going over the thwart, and having an eye and a pin to fas- 
ten it. The pin should be secured by a small chain, six in- 
ches long. It will be necessary to have two clasps to each 
box, as described in figure % and the clasps should likewise 
be numbered to denote to which boxes they respectively belong. 

Fig. 4, represents the end of the air-box, and the end 
or breadth of the thwart. 

Fig. 5^ represents the shape and make of the copper clasp^ 
and its four hinges ; one at each corner or angle. I place 
the pins for fastening the clasps in the after part of them, 
for this reason, that as the sailors sit with their faces towards 
the stern, they will thereby have a better opportunity of 
discovering whether any of the pins get loose. 

The long air-boxes are to be lashed one over each side of 
the boat, just low enough to admit a free use of the oars, 
with their angular ends fonvard, and are meant to be used 
when a vessel is obliged to be quitted at sea, either by thd 
accident of fire, or starting a but-end of a plank. 

I remain. Sir, 
Your very humble Servant, 
GABRIEL BRAY. 

th.nmnnlh, Dorset, February 17, 1817» 

To A. AiKiN, Esq. Sec. Rejirence 
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Reference to tJie Engraving of Mr, Gabriel Bray's Life 
-Boat, Plate 91. 

Pig. 1. a transverse section of a boat, shewing the me- 
thod of measuring it for the air-boxes attached under the 
thwarts. 

Fig. % shews an air-box fixed under one of the thwarts. 

Pig. 8, the method of securing the bung of the air-box. . 

Fig. 4, an end view of a thwai't, with the air-box beneath 
it. 

Fig. 5. an end view of one of tlie copper clasps, by which 
the air-box is fixed in its placeJ 

The foreground shews a boat with the external and inters 
nal air-boxes a^ttacbed. In the distance are represented two 
boats fitted up according to Captain Bray's plan, labouring 
in the surf. 



The Silver Isis JMedal was this Session voted 
to Mr. Joseph Farey, of Howlaiidrstreet^ 
Fitzroy square^ for a Doiihle Ball-Coch. The 
following Covimunicatioii was i^eceived from hiin^ 
and one of the Cocks is preserved in the Society's 
depository. 

GENTLEMEN, 
Having considered the several imperfections in the com 
mon ball-cock, as applied to water cisterns. I was induced 
to make some alterations which possess the following pro- 
perties—first, that the cock will run with its full bore 
till the cistern is filled to the intended level, and then shuts 
itself instantly, thereby a gi-eat saving of time would be ef- 
fected. 
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fected, if the cisterns were ii.tted with my improvement to the 
common ball-cocks, since it requires more time to fill the last 
f(X)t in height of the cistern, than the improved one demands to 
fill it entirely^ and in situations where the water is not clear, and 
requires time to settle brfore it Is fit for use, it becomes of con- 
sequence to fill the cistern as quick as possible, for the 
water cannot begin to settle till the cock has done running, 
which IS a tedious time lii the cdthmon ball-cock. Another 
property of this improvement is, that the cistern may be 
filled to any required level, by only lengthening or shortening 
the chain which connects the two balls together, for as the 
cock remains open till the secondary ball has risen by its 
buoyancy, so as to bring the chain to a state of tension, and then 
closes suddenly, the length of the chain determines the 
height to which the cistern will fill itself. I applied this im- 
provement to a common ball-cock, above twelve months since, 
and found it to answer the purpose extremely well, possessing 
all the above mentioned properties, though made quite in a 
temporary way ; it did not cost more than a few pence, 
being made with one of the stretchers of an umbrella, and a 
large bung, which were connected to the cock by a small brass 
chain. I have not found it to require any attention, always 
acting very perfectly except during the frost, which every 
cock must bQ subject to. Thinking this improvement might 
bo oi' some service to the public, I have taken the means 
of making it known through the medium of your useful So- 
ciety; and am. 

Gentlemen, 

With the greatest respect. 
Your humble Servant, 

JOSEPH I AREY. 

No.o't, Unu'land Street, Fit-roy Hgiuire, Jamary 15, 1817. 

To A. Aiicix, Esq. Sec. Reference 
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Reference to tlie Engraving of Mr. Farey's DonUe BaU^^ 
Coch Plate 22. 

A A, is a section of a cistern lined with lead ; B is a pipe 
which communicates with the reservoir; C the cock; D the 
ball and lever which is fixed to the plug E, tlie ball and 
lever which is put on a cylindrical part of the plug, and 
i§ at liberty to turn on its axis without turning the plug; 
the two balls are connected together by a small chain. 
When the ball D is placed in this position, v/Iiich is a 
little on the left hand of the perpendicular or dotted line 
F, as the water rises in the cistern, it tends to keep the 
cock open : the ball E is kept a little on the right hand of 
the dotted line F by the stop or staple G, and has conse- 
quently a tendency to raise the ball as high as the chain 
will permit, without altering tlie position of the lug or 
€0ck ; but, as the water rises higher, the l)all E pulls the 
ball D to the right hand side of the perpendicular F, and 
then the Avater immediately raises the ball D to the top of 
the vv-ater, and shuts the cock. The two balls D E will 
then be in the position as represented by the dotted hnes 
d e^ and tlie water will be at the dotted line H. 
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2%6'SiLVEiiIsisJWEDALor Five Guineas, vcasihw 
Session voted to Mr. W. Farkiiam, of Feudal- 
street, Graiige-Road, Bermondsey, for a Steam 
Trap, The following Omimunication xscas re- 
ceived from him on the sid)ject, and a Model Is 
preserved in the Society's liepository, 

SIR, 

1 HE adoption of steam for the communication of heat 
Jia\ing become general, I conceive that any contrivance to 
facilitate the construction of the necessary apparatus Avill 
now be considered useful 

A great and general inconveniaice in steam apparatus 
is the accumulation of condensing steam in the lowest level 
of the steam-pipe; or, in other v/ords, at die point of a verti- 
cal angle ; the consequence of which is, that when this water 
is cold, as in the morning, on the arrival of fresh steam tlie 
sudden condensation thereof causes a violent concussion in 
the whole of the pipe, and makes considerable noise, and if there 
shquld be several such points, a considerable quantity of steam 
is condensed v, hich might be applied to its intended purpose, 
and further, at the extremity of the pipe, if no preventive be 
adopted, the steam escapes ^s it is generated, and consequent- 
ly a very great proportion of the heat is lost and misspent. 
The preventive generally adopted is a steam trap or syphon, 
which contains water into wliich the steam enters, and be- 
comes condensed as it arrives, which syphon must be of such 
a height as to contain a column of Mater capable of 
overcoming the pressure of the steam. This lieight being 
such as to le.juire much room, its application is occasionally 
very inconvenient and sometiines impojibible, 

Tq 
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To remedy every inconvenience from want of room, to save 
expence, and to prevent the escape of the steam till its heat is 
rendered serviceable, I have invented a trap which I beg to 
lay before the Society for the Encouragement of Arts. Any 
explanation that may be required, I shall with pleasure com- 
municate whenever the Society may desire. 

I am, Sir^ 

Your obedient humble Servant, 
WILLIAM F ARNH AM. 

h'o. S, Feudal Street, Bermondsey, March 20, 1817. 

To A. AiKiN, Esa. Sec, 



Reference to the Engraving of iV/r.FARXiiAM's Sieam- 
Trap, Plate 22. 

Fig. 6, A A, is a section of a square case or cistern, 
having a moveable cover on the upper part,; B the steam- 
pipe ; C a lever, moveable on a fulcriuii at D, having 
the ball E at one end, and a conical valve F suspended at 
the other. As the steam is condensed, the water accumu- 
lates in the bottom of the cistern, which raises the ball, and 
at the same time presses down the valve, and lets the water 
run oat ; but, when the water is nearly all out, the ball des*. 
cends and shuts the valve, and thus prevents the steam 
from making its escape. 
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The Silver JMedal was this Session voted t<% 
Mr. Grant Preston, of Burr-Street, Wapping^ 
for a Portable Deck Glass, and Ventilator. 
The following Communicaiions on the suhject 
were received from him, and a Model of the 
Invention is preserved in the Society's Beposi" 
t&ry. 

SIR, 

Entertaining the highest opinion of the Hbcrality 
of the Socidy for the Kncouragement of Arts, c^x*. I 
have to request that ypii will lay this my communication 
respecting a portable Deck Glass, witli a Ventilator, for the 
conveniency of giving air to ships^ state-rooms, &c. before 
them. I am well aware, from the opportunity I have had 
of viewing different vessels in the habit of carrying pas- 
sengers, of the necessity of having their small rooms made 
airy ; and I have been induced to try my experiment, 
-which, I am happy to add, has not been in vain. Indeed 
my deck glass, with a ventilator, has been much approved of 
by several of the East and West Indiainen which have 
them ; also by the Leith smacks, &c. most of them being 
now furnished with those of my construction. 

I am. Sir, 

Your very humble Servant, 

GRANT TRESTON. 

A'o. 38. Burr Street, April Wh, 1817. 

To A. AiKiN> Esq. Sec. 
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Certificates. 
Sir, 

Vou having made the first trial of your portable deck lights 
XM\ board of the smack Ocenn^ then under the command of my 
late fatlier, it therefore falls to my lot to repeat my opinion 
of tlieii' utility. 

In the first place, I observe that they not only give as 
much light as the patent illuminator, but are more con- 
venient in walking the vessel's deck, by not having tlie 
rise. But the chief utihty in your's is, the conveniency of 
taking out in dry weather, with the apparatus for giving 
air, and putting them again in their place, the same as a 
fixture. I further observe, that after a variety of experiments 
having been tried at a considerable expence, your's is the 
most effectual I have ever seen for ventilating the state- 
rooms of the vessels in our trade, and have no doubt will 
be found very useful for ships going to warm countries. 

Wishing you every success with them, 

I am, Sir, 

Yowr most obedient Servant^ 

Robert Nesbit* 

Le'dh and Berwick Wharf, London, 26tri April, 1817. 

To Mr. Grant Preston. 



Sir, 

I CAN now assure you with much satisfaction, after so long 

a trial of your portable deck lights in the state rooms of 

the several smacks trading at this warf, that they are 

considered a very great improvement on the bulls' eyes 

O 3 formerly 
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formerly used, as we find they give us equal light, with the 
addition of ventilation, and admission of fresh air when 
the weather permits, the want of which was the greatest 
complaint made by passengers against our new constructed 
cabins. 

I am, Sir, 

Your obedient Servant, 

Andrew Laurie, 

Lith and Berwick Wharf i iOth April, 1S17. 

ICo Mr. Grant Pheston. 



5IB, 



I HAVE the pleasure to inform you, that your shifting deck 
light with a ventilator, is a most convenient article for a 
ship's stateroom ; I have now tried it three voyages between- 
London and Dundee, on board of the smack Union, and 
it exceeds my expectation, both in giving air, and in its 
security from water coming down. I have no doubt 
that the invention will be found very useful to ships 
in general, particularly to those going abroad. 

I am Sir, 

Your obedient Servant, 

JOHX WiSHART. 

^nuick V'nion, Down's Wharf, London, 28lh April, 1817. 

To Mr. Grant Preston. 

Othci 
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Other testimonials in favour of Mr. Grant Preston''s deck 
glass, &c. were received by the Society, but from the very 
satisfactory evidence contained in the foregoing certificates, 
it has not been deemed necessary to piibhsh them. 



Reference to the Engraving of Mr, G, Preston s poriahle 
deck gla&s and ventilator. Plate 252. 

Fig. 1, is a section^ and fig. 2 a pkn of the brass frame 
and the glass. Fig. 3 is a section, and fig. 4 a plan of the 
ventilator. The same ktters of reference apply to the 
same parts in each figure. A, fig. 1, 2 and 3, is a brass 
frame which must be screwed down to the deck with the 
screws B B ; C the glass set in a brass ring ; D the ring 
having a screw cut on the external part, so that the glass 
, may be screwed in or out of the frame at pleasure. E, fig. 
6, is the ventilator resting on the bottom part of the frame, 
the glass being previously removed ; F, a grate, set in the 
frame above the ventilator to prevent the people on deck 
from injuring the ventilator; F and E, fig. 4, are plans of the 
grate and of the ventilator. Fig. 5 is a flat bar of iron, the 
ends of which fit into the holes x Xy fig. 2, for the purpose 
of unscrewing the glass (\ 
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Ten Guineas were this Session voted to Mr. G. 
Wilson, of Union-Street^ Borough, for a Ma-' 
chine for Sxveeping Oiimnies. The follotmng 
Coinmunimtion was received from him on the 
subject, and one of the Machines is preserved 
in the Societifs Repository, 
SIR, 

1 WILL thank you to lay before the Society for the Encou- 
iMgement of Arts, Manufactures, and Commerce, a machine 
which I have recently invented for the purpose of sweeping 
cliimnies. It has given compleat satisfaction in all the 
eases in which it has been applied, and I hope will supersede 
the necessity of employing climbing boys. 

I remain. Sir, 

Your obedient Servant, 

C. WILSON. 



Ko. 25, Pf^orcester-Street, Vtiion-Sifect, Sdutkwark, 
December it h, 181€. 



CERTindATE. 

Having purchased of Mr. Wilson for 10.5. 6 J. his appa-* 
ratus for sweeping chimnies, I put the same for trial into the 
hands of my people. We have now swepj: upwards of* 
80 chimnies with it in the neighbourhood of Blackfriars 
road, to the satisfaction of our employers. The machine 
works so easy, that my son, twelve years old, finds no 
difficulty in managing it alone. 

Signed^ 

M. PALMEEy 

Gliimney-iweeper, and dealer in soot> 

'Reference 
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Refcre^iwe to the engraving of Mr. Wilsoii's machine for 
sweeping chimnies. 

PI. 23, fig. 1. The macliine. 

A, the brush composed of quill feathers, and stout slips of 
whalebone, fastened by means of a string round the end 
of a pole ; the upper feathers and slips of whalebone 
pointing downwards, the lower ones upwards ; as is more 
plainly seen in fig. 2. 

B B B, three lengths of pole fastened together by the 
joints CC, which latter consist of two wire hooks, fastened 
to the ends of the poles, fig. ^, and covered by the fer- 
rule, fig. 4* 

Fig. 5, is another form of the machine, in which the brush 
IS moveable. 
D, is a pulley fixed near the end of the topmost pole, and 

represented at large in figs. 6 and 7. 

EE an endless cord, rove through the pulley, and fixed 

to the top of the brush, by the ring F (shown at large, 

fig. 8.) and to the bottom of the brush by a hook. 



The Thanks of the Society were this Session voted 
to Captain T. M, Bagisolb, of the Royal Ma- 
rines^ for the following communication respectiiig 
a Rudder of his consti^uction ; an Engf^avifig 
and Description of which are annexed, 

DEAR SIB, 

XjIerewith I transmit you a drawing, explanatory of the 
mode by which the rudder of his Majesty 'o ship Arab was 

rendered 
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rendered serviceable after sustaining material injury iii d 
tremendous gale off the banks of Newfoundland. Three of' 
the pintles were completely gone, and the fourth was sprung 
three parts tlirough — in five minutes more, the rudder must 
have been inevitably lost. The idea suggested itself to me, as 
modification of captain Pakenham'^s plan applicable to the 
repairs of an old rudder, instead of forming a new one ; 
indeed having lost our carpenter and most of the useful 
hands by the yellow fever, I much doubt if we could have 
constructed it in eighteen days : it brought us into Lough 
S willy, in the north of Ireland, blowing hard all the way ; 
where having fitted it with new hawsers, we sailed for 
Portsmouth ; and the officers of that establishment conceiv- 
ing it perfectly secure, sent us without any alteration round 
to Woolwich, where the ship was paid off. 

I am, Sir, 
Your sincere friend and servant, 

T. M. BAGNOLD, 

Captain R. M-r 

Kt?. 7> High'Kay, Knights bridge » January, ISlf. 

To A. AiKiN, Esq. Sec. 



Reference to the engraving of Captain Bag7i6l(Jts temporary 
rudder. Plate 24. 

Fig. 1, the AraVs rudfler in the state it appeared when 

taken on deck, all the pintles gone, except the upper one 

(a) which was sprung half through ; bbb shows the braces 

of the broken pintles (of copper). 

Fig. 2, the rudder, having a piece of about one foot 
!S(|iiare c, cut from it3 heel^ leaving the main piece entire, 

the 
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the foot of which d was rounded to make an artificial 
piintle, and an augre hole was bored through it at right anglei* 
to the keel, to receive an iron bolt e^ meant as a forelock to 
keep the rudder and artificial gudgeon together. 

Fig. 4, is an end view of the rudder thus prepared. 

Figs 3, 4, plans of the bottom of the rudder in its 
original and altered state. 

Fig. 5, the artificial gudgeon, made out of a spare cap, 
the dotted Hnes show the part cut out, forming a pair of 
jaws j^yto embrace the stern ^o%i gg ; and h h the vertical 
arid horizontal eye bolts. 

Fig. 6, a view of the ship's quarter, with the rudder 
fixed. The cap, or artificial gudgeon, is secured to the 
rounded end of the rudder by the bolt ^, which serves as a 
forelock. To the horizontal eye bolt g, a chain and hawser 
was fitted on each side, the ends of which passing under 
the ship's bottom were brought in at the bridle ports, and 
set up forward from the vertical eye bolts It ; another hawser 
on each side supported the weight of the whole ; the ends 
were brought up the rudder case, and secured ; to avoid 
confusion in the engraving, the course of them is shewn by a 
dotted line. A hole was made in the rudder at i, and a strong 
hawser passed through it as an additional security ; the head 
of the rudder on deck was fitted with a collar formed by a 
couple of planks with a corresponding semicircular excision 
in each, as recommended by captain Packenham; bbbb 
the gudgeon braces. 
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Tlie Gold Medal was this Session voted io 
David D, Davis, M. D. of Chaidotte-sireet^ 
Bloomsbury, for a Craniotomy Forceps, The 
following Communication was received from him^ 
and one of the Iiistruments is pi^eserved in the 
Society's Eepository. 

SIR, 

I ou will oblige me by submitting the accompanying 
memoir and models of midwifery instruments to the inspec- 
tion of the Society for the Encouragement of Arts, &c. 
The two larger models are varieties of an instrument con- 
structed essentially upon the same principle, but adapted 
for different cases of difficulty. I propose to give them the 
common name of Craniotomy Forceps, and to distinguish 
them by the additional epithets of single, curved, and double 
curved. The smaller instrument is intended to bring away 
uterine or vaginal polypi, after their previous separation 
from their base, and may therefore be called uterine polypus 
forceps. I shall be happy to afford to the Society any ex- 
planation of the uses of the above instruments that may be 
deemed expedient. 

I am, Sir, 
Your obedient humble Servant, 

DAVID D. DAVIS, M. D. 

Physician to the Queen's Lying-m 
Hospital, to tlie Lying-in Charity^ 
andto the CentralLyiiig-in Charity. 

No. 18, Charlotic'Street, Bloomsbury, 
April 22, 1817. 

To Aw AiKiN, Esq. Sec* 

It 
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It is a well known fact, that the head of the foetus caa 
sustahi with more impunity a greater degree of pressure, 
for a short time, when dexterously applied by art, than a 
much less degree applied during a longer period, by the 
protracted and exhausting exertions of the natural powers^. 
Hence the expediency in such cases of having recourse to 
the use of those instruments, the application of which ena- 
bles us to supply the defects, and at the same time to promote 
the intention of nature, compatibly with the probable safety 
of both lives interested in the result. This peculiar depart- 
ment of the obstetric art is an exclusive acquirement of modern 
times. It commenced about a hundred and fifty years ago, 
with the invention of an instrument in which were combined 
the powers of compressing the fcetal head, and of applying 
traction to it at or in the neighbourhood of the part arrested. 
In what precise manner either of these effects was accom- 
plished is not now positively known, as, indeed, it is not 
certain whether the first invented instrument, possessing 
these powers, was a vectis or a pair of forceps. The 
honour of the improvement is, however, claimed by this 
country, and, I believe, generally conceded to it in behalf 
of an obstetric family of the name of Chamberlen, consisting 
of a Doctor Chamberlen, the father, and his three sons, who 
practised midwifery in London with unrivalled reputation 
in the reign of King Charles the Second. Since that period, 
many important changes have taken place, and some sub- 
stantia' improvements have been made in this department 
of instrumental midwifery ; so that the art may now per^ 
haps be considered as being in ample possession of the 
resources and power likely to be suggested by a correct and 
practical knowledge of the anatomical principle here ad-^ 

verted^ 
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verted to. There are, however, impediments to delivery, 
depending upon mal-conformation of the pelvis, which are 
beyond the reach of any expedients to be devised from 
such knowledge ; and of these there are two classes or de- 
grees. In some extreme cases of distortion, the cavity of 
the pelvis is so reduced in its dimensions as not to admit of 
the transmission of the child through it in any form, either 
hving or dead. The other class holds an intermediate 
pUce between those of extreme distortion, which are proper 
objects of what has been called the Caesarean operation, and 
those of limited confinement, admitting of relief compatibly 
with the lives of both mother and child. It is the interme- 
diate dass of laborious parturition that forms the proper 
subject of the present communication. In all cases included, 
under this class, the space in the pelvis is presumed to be 
sufficient to admit of delivery compatibly with the more 
valuable life of the mother, that of the child, however, be- 
ing necessarily sacrificed for the safety of its parent. This 
object is attained by an operation which, when applied to 
the whole or to an undefined part of the foetal subject, is 
called embryotomy, and when exclusively to the head crani- 
otomy*. This latter form of it is required to be performed 
when the foetal head is too large to be expelled through the 
pelvis by the parturient efforts of the uterus ; or when, in 
the a|)sence of such efiforts, delivery cannot be effected by 
any other means compatibly with the security of tho mo- 
ther's life. In its application to the dead foetus, and perhaps 
in some other circumstances of extreme difficulty, this mode 
of delivery, contrary to the opinion of a late eminent pro- 

* See Hamilton's Outlines, DifficnltLabours, chap. ii. &. 2, 
t Hippocrat. Op. cum Fcccii, torn. i.p. 618, Philom. apud. JEtium, 
tern, iv, cap, 25, 

fessor^ 
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fcssor, was unquestionably known to the ancients -f-. But 
we are indebted to times comparatively modern, and chiefly 
perhaps to the obstetric practitioners of this country, for 
the developement of those rational and fixed principles, 
founded equally on an enlarged humanity and on accurate 
knowledge of the subject, which are now received as consti- 
tuting its moral sanctions and professional obligations. The 
operation of craniotomy consists, as the term imports, in 
making an aperture into the cranium. Its object is to re- 
duce the bulk of the foetal head, by the opportunity which 
it affords for the escape or remov^ of a part, or of the 
whole of its contents. This aperture made sufficiently large, 
is in many cases all that is necessary to be effected, in order 
to ensure a speedy and a prosperous delivery ; which, in- 
deed, is then accomplished by the unassisted efforts of the 
uterus. In many others, however, we are obliged, in order 
to gain our object, to apply more or less force of extraction, 
either as a substitute for the exhausted action of the womb, 
or as an auxiliary to that power when it might be impru- 
dent to entrust the result to its doubtful or protracted- 
effects. It may, indeed, be asserted, that in all more dif- 
ficult cases of labour of this class, the application of extract- 
ing force to finish the deliveiy, is an essential counterpart 
tq the operation of craniotomy. For affording the assistance, 
in such cases presumed necessary, a great variety of in- 
struments have been devised and recommended, which, 
b.ow^ver, are reducible into three kinc[s or classes, viz. 
books of divers shapes and powers ; retractors, upon the 
principle of the tire tete of Mauri ^eau, and parallel bladed 
forceps. The use of instruments, both of the first and last 
classes, is probably coeval with the practice of instrumental 
)Tiid\vifery ^tsejf Instruments of the hook class were dis- 
tinctly 
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tinctly recommended by Hippocrates *, by Celsus-f, and 
by iEtius;|:. Hippocrates states the necessity, in some in- 
stances, of making use of two instruments of this kind, the 
one to antagonize the other ; thus clearly anticipating the 
double crotchets of modern times. Albucasisg, the last of 
the Arabian writers, gives figures of the obstetric instruments 
known and used in his time Ambrose Pare |1, the father of 
modern surgery, gives figures of instruments of the same 
kind. Gregoire Pen, Maynard, and almost all the authors 
who have written upcm the subject during the last and pre- 
ceding centuries, might be added to the list of improvers 
or approvers of instruments of this class. Notwithstanding, 
liowever, the high antiquity and almost universal adoption 
of embryulcia, and its instruments under various modifica- 
tions, I have always felt the strongest objection to their use, 
as being unsafe, under certain circumstances, in the most 
cautious hands, and as being extremely dangerous in those 
of rash, aukward, or inexperienced practitioners. The 
blunt hook, which I believe is a modern invention, if used 
carefully and properly, may, indeed, be admitted as an ex- 
ception to this remark ; but its powers are very limited, 
especially in head presentations requiring the operation of 
craniotomy ; not to add, that even this less dangerous form 
of embryulcia has been attended, in many instances, with 
deplorable consequences. 

Under the second class of embryotomy extractors to which 
1 have referred, we may enumerate at least four varieties ; 

♦ Mippocrat, loc citat, 

t Cels, 0|), L. vii, cap, 29. 

J Etii op. torn, iv, cap. 23. 

§ Spacch, Gynasc. in Albucasi, cap. 57, p. 446, 

II Les Ouvres d'Ambroise Pare, edit, a Lyon, 1641 , Fol. p, e08-9. 

\\Z. 
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irk. the tife Igte of Maurigeau *, the extracting wings ap- 
pended by Barton to Quid's terebra occulta f, M. Donaira**^ 
simple contrivance of a little wooden cylinder and ribband, 
as given to the public by Baudelocque in his system of mid^ 
wifery J, and a modification of the same contrivance in a 
more operose form in the lately introduced extractor of pro^ 
fessor Assalini §. The common and characteristic principle 
of all these instruments is, that they are exclusively applied 
to the interior surface of the foetal skull tranversely across 
the aperture through which they are directed to be intro- 
duced. To the part of the mechanism so applied there is to 
be attached at right angles a handle made of some accessible 
or convenient material, by which the operator is instructed 
to draw down in the direction of the axis of the pelvis. To 
this class of instruments there are also substantial objections, 
affecting equally their power and their safety, and affording 
unquestionably a very ample and sufficient apology for the 
attempt to supply the profession with better. 

Our third class of embryotomy extractors includes amongst 
its specimens the principal instrument which I have the ho- 
nour of submitting to the consideration of the Sodety, under 
the designation of craniotomy forceps. The use of instru- 
ments having the forceps form of purchase to complete tho 
delivery in cases of laborious parturition is, however, no me 
dern invention, much less a novelty of recent date. The. 
class, indeed, is bo numerous as to admit of a subdivision of 
^t into two or three species or varieties. Under one of these 

* Tfait^ des Maladies dcs Femmes grosses, torn. i. liv. 2, p. 367. 
t Burton's Midwifery, p. 230, plate 16. 

I Bandelocque'5 System of Midwifery, (Heath's Translation), Vol. Jii, 
p. 167. 

§ Transactions of Society of Arts, Ac. for 181C. 

P subdivisions 
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subdivision^ might be placed a species of compressing or 
crushing forceps. It appears probable that Hippocrates 
alludes to instruments of this kind when he advises the head 
to be seized Ic^ mE^pu *. I am disposed also to believe, 
that the misdachs of Albucasis, and more especially the 
larger forceps, were intended at least in part to diminish the 
foetal head by the eifcct of compression. I am aware of 
Smellie's opinion upon this subject -f-, but I cann6t reconcile 
it to the barbarous appearance of the instruments themselves 
^s exhibited in the figures given of them by Spacchius J. 
With regard to another instrument of the same author, the 
forfex dentatus, of which we have also an engraving in Spac- 
chiusy it is expressly told, that it was to be used for the pur-^ 
pose 6f breaking down or crushing the head of the foetus §. 
This samfe power appears to have been possessed by the pieds 
de Griffons of Anibrose Pare |1, which was^ however, more 
particularly intended by its inventor for the envelopelnent 
and extraction of th^ child's head when separated from its 
trunk, and left in utero. I need not add, that crushing for- 
ceps might be used with considerable advantage to accom- 
plish the additional object of extraction. 

Again, embryotomy forceps admit of another very import- 
ant subdivision, founded upon the different modes in which 
the opposite parts or halves of the instrument are connected 
together, or adjusted for their common and ultimate object 
6f extraction. The different claws of Ambrose Fare's pied^ 

* Hippocrat. loc citat ; see also his commentator. M. C. Rhemus Com- 
ihent vi. Spacch. Gynaec. p. 683. 
f Smellie's Preface. 
J Albucasis apud Spacchiurn, p. 446. 
§ Idem,, p. 447. 
Ij Ambroise Pare, p, 608, et secjuciltv 
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de Griffoils are fastened together and impelled to act by an 
apparatus similar to that of the once celebrated specula ma- 
tricis. The structure of Friedas forceps * partakes consider- 
ably of the same sort of contrivance. All other instru- 
ments of this class that I have ever seen or heard of are 
connected together by some sort of joint, situated in or about 
the centre of the instrument, and conimon to each half of it. 
But this connection may be effected either by a pivot joint, 
which is only moveable on its own axis, or by some other 
mode of junction admitting of the separation at pleasure of 
the two blades. Here are also to be classed all the forceps 
t)f this tribe best known in modern times ; viz. those of Puis- 
seau, Schurer •[-, Lyon, and lithotomy forceps of La Motte J. 
Of these the power is nearly equal, all of them (with the 
excepUon of La Motte's) being armed with long transfixing 
teeth. That of Dr. Lyon (formerly of Edinburgh) is best 
known in this country. To the instrument-makers lierej 
however, Lyon's forceps with soni(i little alteration are better 
known under the designation of Haigh ton's tooth forceps; 
because, I apprehend, Dr. Haighton is in the habit of re- 
commending them in his estimable lectures upon midwifery. 
In common with those of Piiisseau and Schurer^ they are 
really a very useful and convenient instmment, and like 
them well adapted for the extraction of the dead foetus, in 
cases of moderate confinement or distortion of the pelvis. It 
liappens however unfortunately, that a gi^eat majority of dif- 
ficulties of this kind depend upon want of sufficient space at 
the superior aperture of the pelvis where the application of 

* Voight, de Capit. Infant. Abrupt. XL. p. 469. Haller Dispiit. 
'Chiriirg. 

t Disput. Chinirg. Loc, Citat, 
t La Motte Obs. p. 247, 250, 403, 404. 

P 9. rivet 
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rivet-jointed forceps might be attended with much diflticultf 
and inconvenience, attd where generally, indeed in all cases 
of great confinement, the purchase would necessarily be too 
limited to admit of a sufficiently powerful exertion of ex- 
tracting force. This remark I am very certain is perfectly 
intelligible to such of my readers as are practically ac- 
q^uainted with the difficulties to which it refers. For want 
of jjower to introduce the blades singly so as to enable 
the operator to command an ample purchase above the con- 
finement or distortion occasioning the arrest, it still became 
necessary, in the more difficult cases of embryotomy, to have 
recourse to the greater but more dangerous power of blii^t 
liooks and crotchets. But the power of introducing the 
blades singly has been accessible to us for more than a cen^ 
tury, perhaps like some objects of sensation too near the 
organ to excite a distinct impression, it having been pre- 
sented to us in a great variety of forms in those instruments 
which are most familiar to us, viz. the modern obstetric for- 
ceps for extracting the living child. At length, however, it 
was obscurely seen, and rather imperfectly and clumsily ap- 
plied in an instrument which has been for some years in the 
possession of my friend Mr. Clarke, and a model of which I 
had the honour of exhibiting before the Committee of Me- 
chanics during the last Session of the Society. I regret that 
I am not able to trace the history of this instrument, it hav- 
ing been the first specimen of obstetric forceps with parallel 
blades and a moveable joint. It is probable, that the capital 
objections to it which I pointed out to the Committee of 
Mechanics had the effisct of preventing its admission into ob- 
stetric practice. Since that time, I have heard of another 
instrument which I ought not to omit noticing in this place, 
inasmuch as it belongs to the class of forceps with parallel 

blades 
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blades and a moveable joint. I have ascertained the date 
of this to be certainly posterior to that in Mr. Clarke''s cqI- 
iection. It has been called by Mr. Rawlins * (of Oxford) its 
inventor, perhaps not very correctly, the reflected forceps. 
To the reflected forceps I know of but one objection, but 
that is fatal to them ; they want power. In concluding 
this sketch of the various contx'ivances to which our art has 
hitherto had recourse for the relief of laborious birtHs be- 
longing to the class here contemplated, I may be permitted 
to offer the instrument immediately to be described to the 
acceptance of my brethren, as one in which the requisite pro- 
perties of ample power, perfect safety, and great facifity of 
application are more effectually combined than in any other 
form of craniotomy extractor that I am acquainted with. 

p. D. DAVIS, M.D. 



Cehtificate. 

These are to certify, that we have seen and examined 
Dr. Davis's craniotomy forceps, and we think that the in- 
strument is perfectly well calculated for the purpose of ex- 
tracting the child in those unfortunate cases where cranio- 
tomy is necessary. It is simple in its construction, easy of 
application, effective in its power, and much safer for the 
patient than the crotchet, or any instrument now in use. 

J. Sims, M. D. 
Richard CpvOFt, 
Charles M. Clarke* 

* See Rawlins *s Dissertation on the Obstttric Forceps, 

P 3 Reference 



ICS MECHANICS, 

Reference to the Engraving of Dr. Davis'^s Cra/nioio}R^ 
Forcei^s^ Plate 9.5, 

In figure 1, is given a very correct representation of the 
general form and structure of the single curved craniotomy 
forceps. The relative dimensions of the different parts of 
the instrument may be easily fot^nd by reference to the 
scale. 

« &, is a straight line drawn between the extreme points, 
at the ends respectively of the external blade and its handle^ 
and subtending the curve of the instrument. This line mea- 
sures thirteen inches^ and gives th^ greatest length of the 
forceps. 

cd^ a line drawn at right angles at d^ from the subtending 
line ah io the outside of the external blade, measuring 1| 
inch, showing the extreme curve of the instrument at this 
part v/herc the shank begins to expand into grasping sur~ 
face. N. B. The line c df, as represented in the Engraving, 
measures tv/o inches ; but tiiis deception arises from the in- 
strument being seen a little in perspective for the conveni- 
ence of showing its grasping surfaces. 

^ j^ a line drawn at right angles at f from the subtending 
line ah to the shank of the external blade at e^ the thickness 
of the shank inclusive, is 1| inch, and is a measure auxiliary 
to that indicated by the line cd o? the curve of the instru- 
inent subtending respectively the right angles at d and J\ 

g /i, a line drawn at right angles at J] from the line a h 
to the shank of the external blade at g^ the thickness of the 
sliank inclusive, ^>' being } inch distant from the centre of the 
joint at ty measures 1|^ inch, and serves to give the direction 

of 
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of the shank between the points c and g, relatively to the 
curvature of the grasping blade. 

i and Jc, measuring each about f inch, are intended to ex- 
hibit the strength of the shanks at or near their expansion 
into blades. 

I m^ measuring each something more than i Jc respectively, 
are intended to exhibit the perpendicular strength of the 
shanks at the distance of two inches frorn the centre of the 
joint. 

71, is intended to direct the reader's attention to the graspr 
ing part of the external blade. This part of the external 
blade is hollowed out like a spoon, from the bottom of which 
project perpendicularly upwards seventeen sharp and angu? 
lar teeth. The points of these teeth, howeverj, are under 
the level of the brim, by which the operator is enabled to in* 
troduce and withdraw this blade at pleasure, without the 
risk of injuring the mother. 

o, the perforations in the convex surface of the grasping 
part of the internal blade are here wished to be represented. 
These perforations are also seventeen in number, and are 
arranged in such a manner as to receive very accurately the 
corresponding teeth of the opposite blade, The convexity of 
the internal blade, which is effected without prejudice to the 
weight of the instrument by the apposition of hollow plates, 
corresponds with great precision to the concavity of its 
opposite external blade. Hence, it is evident, that the 
convex surfaceof the internal blade upon the instrument being 
adjusted at the lock, must have the effect of pressing any 
intermediate substance upon the teeth of the external blade. 
But the external blade is to be applied to the outside of the 
jchild''s head, a substance which is not a little compressible 
and penetrable, while the internal blade is to be introduced 

fi intp 



200 MECHANICS; 

into the cavity of the skull, the operation of craniotomy 
having been previously performed. The bones of the 
foetal skull being at this period thin and pliable, the convex 
surface of the internal blade will have the effect of pressing 
the scalp into the cavity, and upon the teeth of the external 
blade. Thus armed with seventeen transfixing points which 
are forced to penetrate into the scalp and cranium of the 
foetal head, it is manifest, that the craniotomy foreeps 
cannot readily slip. 

j9 5 a line drawn at right angles, at q^ from the line r sto 
shew the greatest degree of curve of the internal blade. 
This line measures \^^ inch. 

r 5 a straight line drawn between the extreme points of the 
internal blade and its handle. This line measures 12 | 
inches. 

t the loose joint borrowed from the common obstetric 
forceps. 

v a brass nut projecting at right angles from the 
metallic surface of the handle of the internal blade, intended 
to be received into a corresponding perforation in the 
opposite handle. For this contrivance, I am indebted to 
Mr. Batschan, * the maker of the instrument. Its object is 
to admit of greater play at the joint, and, at the same time^ 
to insure an accurate adjustment of the grasping surface. 

From the above description of the single curved cranioto- 
my forceps, the mode of using the instrument will be readily 
anticipated. Each blade is to be introduced singly. The 
concave external blade is to be conducted along the palm 
of the practitioner's left hand, and along the fingers, and 

* Mr. Batschan resides at No: 35, Worship-Street, Finsbury-Square. 
He works for mostof the surgeons' instrument-makers in London, of any 

of whom, therefore, the instrument may be purchased ; 

applied 



MECHANICS. 201 

applied to that part of the external surface of the foetal head, 
which may happen to be nearest, or in opposition to the 
sacrum of the mother. It should be carried sufficiently far 
to insure an ample purchase, and also beyond the point of 
confinement or distortion, where the obstacle is presumed 
to be greatest. After the escape or removal of a sufficient 
quantity of brain, this part of the operation will be found, in 
most cases, extremely easy. The next step is to introduce 
the internal blade through the aperture previously made 
in tlie presenting part of the foetal cranium into the cavity 
of the skull. The grasping surface of the instrument is 
then to be brought firmly together by a cautious adjustment 
of the lock. The accuracy of sucli adjustment having been 
ascertained, by a careful examination of the locking part 
of the internal blade in relation to the orifice in the foetal 
skull, through which it has been introduced, and of that 
part of the surface of the head to which the grasping surface 
of the external blade has been directed to be applied, the 
operator is prepared to commence the application of ex- 
tracting force. Whilst drawing down, in the direction of 
the axis of that part of the pelvis immediately below the 
presenting part of the liead, the practitioner should keep 
the handles of the instrument firmly together, to prevent its 
slipping. The force of traction to be applied must be 
estimated by the difficulty to be overcome ; the degree iu 
the first instance to be moderate, and to be gradually in- 
creased according to the exigency of the particular case. 
It should be applied also preferably during a pain, or, in 
the absence of pains, at intervals corresponding in duration 
to tliose usually observed by nature at an advanced period 
of labour. The pull should be most steady, and with some 
little variation in its direction. In a great majority of 

laborious 
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laborious births, requiring the operation of craniotomy, the 
dehvery will thus be speedily and safely effected. I need 
not observe that the power of the instrument though infinitely 
safer in its appli(iation than any other, should not be abused 
by a rude and undexterous exertion of it. It should be 
remembered that it is possible to tear or otherwise injure the 
unfortunate subjects of operative midwifery, even without 
having recourse to any instrument whatever. 

Fig. ^, the craniotomy forceps of the second form, or 
the double-curved craniotomy forceps. 

In cases of great confinement of the pelvis, it will some^ 
'times happen that the frontal and parietal bones may be 
removed in fragm^ents of greater or less magnitude, without, 
however, bringing down the remainder of the head, so as to 
make it engage in tlie brim of the pelvis, the occipital part 
of it remaining unmoved, and hitching over the pubis. By 
the remoi^al of the anterior part of the skull and scalp, all 
purchase accessible to the single curved forceps is lost, 
inasmuch as that instrument could not be reversed in the 
application of its curve without causing with its shanks 
much and dangerous pressure upon the perinaeum. For 
the relief of such melancholy cases, this other form of the 
instrument has been devised. The wholp of the anterior 
part of the foetal skull being presumed to have been rempved 
by the repeated purchases of the single cux'ved forceps, tlie 
external blade (i. e, the blade, as in the other case, with the 
teeth in its concavity) is to be introduced immediately behind 
the pubis, over the occipital part of the foetal head with its 
polished convex surface to the pubis. The Internal or 
grasping' sui-flxce of that blade will consequently be applied 
to the outside of the child's head. The external or an- 
tagonizing part of the instrument must be introduced, so 
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that the convex or grasping surface shall embrace the 
corresponding part of the child's skull on the inside. In 
consequence of the double curve here adopted, the purchase 
sought for will be easily obtained without the necessity of 
laying any material stress upon the perinaeum, or os coccygis* 
the shanks of both blades of the instrument being diverted 
at the curve, from the axis of the brim of the pelvis to that 
of the lower part of the vagina. 

The line a h gives the united length of the external blade 
and handle of the double-curved forceps, and measures 
thirteen inches. 

c d. 1 his line gives in like manner the united length of 
the internal blade \ and handle, and measures about 12 ^ 
inches. 

ej\ This line represents the distance of the shank of the 
internal blade at the centre of the curve at j^ from the line 
c d subtending that curve, and measures two inches, 

A line drawn from g^ the centre of the curve of the shank 
of the external blade, the thickness of the shank inclusive, so 
as to fall perpendicularly on the line a 6, gives the degree of 
curve best adapted for the shank of that blade, and measures, 
1^ inch. 

h represents the joint similar as in the other case to that 
of the common obstetric forceps. 

Figs. 3 and 4, exhibit the grasping surfaces, as well as 
the opposite antagonising surfaces of the shank and handle 
of either half of the instrument represented in fig. 1. The 
central teeth in fig, 3 are quadrangular, sharply pointed, 
and about a quarter of an inch long. Those near the brim 
of the concavity are necessarily shorter ; they are all under 
the level qf the side« bounding the concavity. In fig. 4, 
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the perforations on the convex surface of the internal blad^ 
are represented as oval, being considerably longer in the 
direction of the length of the instrument, than in that of its 
breadth. The intention of this form being given to them is 
to insure a more ready penetration of the teeth of the exter- 
nal blade into the part of the foetal skull immediately oppo- 
site to them, and thus to facilitate the adjustment of the 
instruments. The dimensions of the different parts of these 
surfaces may, without further description, very readily be 
made out by reference to the scale. 

Fig. 5, represents a pair of small forceps, a little curved, 
to correspond with the curve of the sacrum, having for 
their object the removal of polypi or other tumours, occu- 
pying the passages or cavities contained in or above the 
pelvis ; their separation from the vaginal or uterine surface 
having been previously eficcted. Each blade is supplied 
with three or four sharply pointed teeth, so situated, how^ 
ever, as not to meet upon bringing the handles together. 
These blades are to be Introduced singly, the one on one 
side of the tumour and the other on the other. Thp prac- 
titioner, after adjusting the instrument at the Jock so as to 
embrace the tumour firmly between the grasping surfaces of 
bis blades, must apply a gentle extracting force in the di-, 
rection of the axis of the passage, and he will thus be able, 
in a very short time, to remove the annoyance without the 
smallest difficulty to himself, or pain to his patient. 

Figs. 6 and 7, are intended to represent the curve, and 
to exhibit the opposing surfaces of the instrument, fig. 5. 

Fig. 8, represents a similar instrument without a curve. 
There are some varieties of tumours which occasionally 
infest the uterine imd vaginal passages, that do not require 

the 
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the previous step of being separated from their parent sur-* 
faces. This instrument is intended for such cases. The 
opposite blades are to be appHed singly to the tumour, as in 
the former case. Then the operator is to draw down in the 
direction of the axis of the passage,' giving to the instru- 
ment at the same time a twist to the amount, if necessary, 
of a semi-rotation. This mode of treatment can only be 
recommended for the adoption of experienced and well 
informed practitioners, who alone would be able to form a 
correct diagnosis as to the peculiar cases admitting of it. 

DAVID D. DAVIS, M. D, 



The Gold Isis Medal was this Session voted to 
Mr. CoNOLLY, of RollS'huildingSy for a Tele-' 
graphic System^ and a Dictionary , called the 
Acadian Telegi^aphic Dictionary, a Copy of 
which is presef^ved in the Society's Reposito7^y. 

1 itE basis of Mr. Conolly^s system is a dictionary, or 
rather an alphabetical list of the words composing the 
^English language, (except proper names, and some others 
which are not likely ever to be wanted), arranged in equat 
liquares or parallelograms, one line under another, in a 
tabular form like that of the common multiplication table. 
The number of vertical and horizontal columns is equa]^ 
namely, 99 of e^ich ; and, therefore, the entire number of 
squares is 99 X 99 =9801. Many of the squares contain 

only 
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only onfe word ; but in others, where no ambiguity catr 
arise from the practice, the radical word and sev^eral of Its 
modifications also are arranged in the same square. 

The squares being thus filled up, and the vertical and 
horizontal colunms being numbered consecutively from 1 to 
99, the vocabulary is compleated. 

In this arrangement, it is obvious tliat any word may be 
expressed by stating the number of the horizontal and of 
the vertical column, in the intersection of which the word 
in question is placed. Thus, the word boat being arranged 
at the intersection of the 11th vertical and the 3!2d. hori- 
zontal column, may be expressed by the two numbers 11 
and 32, provided a method has been adopted of distin- 
guishing clearly the vertical from the horizontal numbers. 

Flags are the only signals that can be made use of at 
sea; and by means of 24 of these and one pendant, Mr. 
CoNOLLY is capable of communicating^ with expedition and 
distincthess, all the words contained in his vocabulary; 
The flags are divided into two sets, of twelve each, the formi 
of one of which is square, and that of the other is trian^ 
gular. By means of four colours, white, yellow, blue and 
red, variously combined and in various patterns, he distin- 
guishes easily each of the square flags from the rest ; , and> 
as for every square flag there is a corresponding triangular 
one, the same arrangement distinguishes the triangular 
flags from each other. 

Ten of the square flags denote the numerals and cypher 
expressive of the vertical column of numbers in the vocabu- 
lary, and the corresponding triangular flags denote the same 
numbers in the horizontal column. Of the two remain- 
ing square flags, one is the preparative signal, and the 
otherj called the substitute^ shews that the square flag^ 

which 
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which is displayed along with it, is to be taken twice : thus^ 
when the flag. No. 1, is displayed above the substitute, it 
indicates 11, as tlie flag. No. S, in the same circumstances^ 
means 22. The corresponding triangular flag is hkewise a 
substitute for the numbers of tlie vertical column ; and the 
remaining, or twelfth triangular flag, is used for a purpose 
which will presently be mentioned. Fig. 1, plate 26, shew^ 
the square flaigs, and fig. 2, the triangular ones. 

The pendaiit, fig. 3, is used only for expedition in those 
cases where two substitute flags would be required : it iis 
displayed between the square arid triangular flags, and in- 
dicates that each of them is to be taken twice ; thus, fig. 4 
has the square flag, No. 1, and the triangular one. No. 2^ 
^ith the pendant between ; which implies that the upper 
or horizontal square intended is No. 11, and that the vertical 
^uare intended is No. 22 ; fig. 5 shows a similar arrange- 
ment^ implying No. 22 ini the horizontal, and No. 11 in the 
vertical column. 

Hence it is obvious, that no word will require more than 
one display of flags, and that the number of flags in each 
display can never exceed four. As an example of Mr. 
Conolly's method, plate 27 exhibits all the signals required 
for transmitting Lord Nelson's celebrated signal. The first 
display is of three flags ; the upper square one is No. 3, 
the lower square one is the substitute, giving together 33 
for the number of the vertical column ; the triangular flag 
is No. 7, therefore^ the word intended is to be found at 
the intersection of the 33d vertical, and the 7th horizontal 
columns in the alphabetical vocabulary. In the same man- 
ner the four other displays, compieating the signal, are to 
be interpreted. 

It;j however, may happen, not unfrcquently, that proper 

names 
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names of men, of ships, &c. are to be transmitted ; and, as 
it is impossible to include these in the vocabulary, recoursef 
must be had to spelling. The signal indicative of this is 
the iSth tri^ingular flag, which must be hoisted accordingly ; 
after which the whole ^i flags are to be considered as re- 
presenting the letters of the alphabet. See figs. 1, S, plate 

Mr. Cono'lly'^s system admits also of almost an unlimited 
variety of private signals. Suppose the interior circle of 
figs. 1 and 2, plate S6, to be moveable about its centre, it 
is then obvious, that by turning it more or less, the series 
of numbers may be made to begin with any particular flag ; 
nor is it necessary (although for general use very convenient) 
that corresponding flags in the square and the triangular 
series, should indicate corresponding numbers in the vertical 
and horizontal cx)lumns. 
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